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ENGINEERING NEWS 


THE LEHIGH VALLEY RAILWAY SYSTEM seems 
likely to have an independent line to Buffalo some 
time in the near future. A recent report states that 
the managers contemplate building an independ- 
ent line parallel to the Erie from Elmira to Buffalo. 
It is more likely, however, that the Buffalo & 
Geneva Railroad, a new charter for which was se- 
cured last week, will be the Lehigh Valley’s outlet 
to Buffalo, where the company already hasextensive 
terminals. The line is to run from Geneva, the 
northern terminus of the Geneva, Ithaca & Sayre 
Ry., to Buffalo, about 100 miles. Considerable work 
has been done on the surveys, but no route has yet 
been decided upon. The company is incorporated 
with a capital stock of $1,400,000, of which $150,000 is 
held by Witson S. BISSELL, of Buffalo. This route 
would be a somewhat longer one from the Pennsyl- 
vania coal fields to Buffalo than the Erie line; but 
to offset this, it is claimed, we believe, that the 
grades are on the whole more favorable. 





WoRK ON THE NICARAGUA CANAL is likely to be 
started this month by sending a dredging and pile- 
driving plant to Greytown to open the harbor for 
construction purposes for vessels of 15 to 18 ft. 
draft. Tothis end nothing more is required than 
to construct a short brush and pile pier to divert 
the shore current caused by the trade wind—which 
continually tends to move sand westwardly along 
the beach, and close up the harbor—and then to 
dredge a channel through the bar. The work of 
permanent improvement to 30 ft. draft of water 
will not be undertaken until a railway has been 
built some 17 miles inland to the great divide rock 
cut, and work on it has so far advanced as to fur- 
nish adequate rock spoil for the construction of the 
permanent pier or breakwater. Offers have been 
received already from bankers for the entire pro- 
posed issue of bonds on terms which cannot be 
called high, if not so good as is desired, and the 
prospect could hardly be better for the early begin- 
ning of active work on the canal proper; the first 
point of attack being necessarily the great divide 
rock cut, 3 miles long, containing about 8,000,000 
cu. yds. of solid basalt rock, overlaid by 2 to 20 ft. 
of earth. 


THE MANCHESTER SHIP CANAL, according to the 
recently issued half-yearly report, employs 9,985 
men, 827 boys, 207 horses, 141 locomotives, 4,398 
wagons, 80 steam navvies, 82 steam cranes, and 170 
pumping and other engines, with 180 miles of rail- 
way. The company has already paid $3,887,570 for 
3,734 acres of land, though the amount originally 
claimed for this land was $7,552,685. Since Feb. 11, 
the date of the report, over 1,000 men have been 
added to the working force, and the contractor 
says he will have 20,000 men at work in the coming 
summer. In this connection it may be said that 
the Mersey Dock and Harbor Board is very actively 
seeking legislation which is prejudicial to the in- 
terests of traders on the upper Mersey, and the 
latter are as actively combating these clauses. 


THE HupsON TUNNEL RAILWAY Co.,of New York, 
have lately offered in London an issue of $1,500,- 
000 first mortgage 6 per cent. bonds to be used for 
the construction of the tunnel under the Hudson 
river. This is the first part of an authorized issue 
of $2,750,000 bonded capital, which is to be ex- 
pended under Sir Jonn FowLER and Mr. BENJAMIN 
BAKER as engineers. The lengthy prospectus gives 
& very roseate view of “the magnitude of the local 
traffic” between New: York and Jersey City that is 
to be turned into this tunnel when completed. 


THE WASHINGTON AQUEDUCT REPORT ‘and the 
recommendations of the Congressional Committee 
are said to be creating intense dissatisfaction. It is 
claimed that the committee was against the tunnel 
from the start. The chief cause of grievance, how- 
ever, is that if the recommendation to abandon the 
tunnel fora surface aqueduct is carried out, the 
District taxpayers will be saddled with a heavy ex- 
penditure for a work which was exclusively under 
the control of Congress and United States officials. 
They think the expense should be assumed by the 
general Government. 


AX Ouio RIVER BRIDGE, at Brunot’s Island near 
Pittsburg, Ps., has been let by Chief Engineer 





M. J. BECKER, of the Pittsburg, Cincinnati & St. 
Louis R. R. Co. It will be used when completed as 
a connecting line between the roads of the Pennsyl- 
vania Company, by which they can ship through 
freight around instead of through Pittsburg. The 
bridge will be a mile long and cost about $600,000. 


BAGGAGE CHECKING AND HANDLING is so ably man- 
aged on the Pennsylvania Railroad system that 


in 1888 only three pieces of baggage out of 5,000,000 
were lost. 


THE MAIN ELECTRIC CAR, controlled by the River 
& Rail Electric Co., of this city, has recently had a 
successful test in Washington and is said to 
promise excellent service. The system uses only 
one motor instead of two, and the entire motive ap- 
paratus, storage batteries and all, weighs only some 
4,000 Ibs., it is stated, being much less than most 
other motors. The speed of the car was 8 to 12 miles 
per hour. The mechanical connection between the 
motor and the sprocket-wheel driving chains is ex- 
ceedingly ingenious, novel, and compact. The mo- 
tor is not stopped because the car is stopped, but 
continues in motion unless the stop is to be of some 
duration, and a change can also be made from high 
speed and low power to low speed and high power 
without any change in the motion of the motor. 
The storage batteries likewise are claimed to be a 
great advance on past practice, especially in respect 
to durability. 


THE CITY SURVEYORS OF OMABA, according to a 
late city ordinance, must take out alicense at a cost 
of $50 per year. Without such a license nosurveyor 
can practice in that city. The application must be 
in writing and must be accompanied by a certifi- 
cate of the city engineer and county surveyor testi- 
fying that the applicant is » competent and skil- 
ful surveyor and a suitable and reliable person to 
de work of this nature in Omaha, and it must be 
also accompanied by a bond of $5,000 conditioned 
upon the skilful, honest, and faithful performance 
of his duty as a surveyor. 


THE ARTESIAN WELL BASIN OF DAKOTA, accord- 
ing to a correspondent of the Pioneer Press, sup- 
plies abundant water under a pressure of ‘140 Ibs. 
to the sq. in.” from wells 1,165 ft. deep. The uni- 
form temperature of the water is 70° F., and the 
pressure quoted is now obtained from a 4in. well at 
Ellendale, Dickey Co., Dakota. 


BITUMEN PAVING BRICKS are to be manufactured 
on a large scale by a company now erecting works 
at the bitumen mines at San Luis Obispo. Im- 
proved machinery is to be used, says the Los Angeles 
Herald. 


THE ANTOFAGASTA (CHILI) & BOLIVIA RAILWAY 
Co. has been incorporated in England, to acquire 
from the Huanchaca Co., of Bolivia, the concessions 
granted by the Governments of Chili and Bolivia 
for a line from Antofagasta in Chili to Huanchaca 
in Bolivia. The Huanchaca Co. has already con- 
structed and opened for traffic the whole of the 
Chilian line, 272.8 in length, up to the frontier. 
Considerable progress has been made with the 
Bolivian line, about 130.2 miles in length. The rail- 
way having been made over the Andes, no engineer- 
ing difficulties exist to prevent its steady comple- 
tion to Huanchaca. The Huanchaca Co. has under- 
taken to complete the railway to this point within 
two years, for a fixed inclusive amount of $1,500,000. 
Arrangements have been made with the Huanchaca 
Co. for the survey of a further extension to Oruro, 
which is authorized by the concession. The con- 
cession includes the privilege of establishing water- 
works at Antofagasta, the supply being taken from 
the Loa river and conveyed by a system of aque- 
ducts 194.68 miles long. The company has a capital 
stock of $7,250,000. Mesers. JAMES LIVESEY & Son 
are the engineers. 


A LARTIGUE SINGLE-RAIL RAILWAY is to be built 
in the Argentine Republic from Chilecito to the 
mineral mountain of Famatina, and the surveys 
have been made and submitted to Government. 
The cost of this mountain line being rather higher 
than originally contemplated, the concessionnaires 
have petitioned for an increase of the subsidy, and 
the Government will support this demand at the 
next meeting of Congress. Thecost of. this. line, 
about 81 miles long, will be about $2,500,000 gold, 
and it will go to about 14,000 ft. above the level of 


the sea. It will have about 130 bridges and some 
long tunnels. A railway on this system is in opera- 
tion in Ireland. 


THE “WHITE STAR” STEAMSHIT, Teutonic and 
Majestic, now ander construction, will be 582 ft- 
long, 56%¢ ft. wide, and 39 ft. 4 in. deep, with a gross 
tonnage of about 10,000 tons. They are built of 
Siemens-Martin steel and have triple expansion 
engines driving twin propellers. They are designed 
to be converted into war-ships in an emerger cy, and 
they are so fitted during construction that twelve 
heavy guns can be mounted on each shipin 48 hours. 


THE CHINA RAILWAY Co., says the London Ratl- 
way News, has been ordered to push its line within 
12 miles of Pekin, notwithstanding the late re- 
ported edict against such extension as the result of 
the astute opinion of the Imperial astrologers re- 
garding the consequences of such extension. The 
present edict means 60 miles more of railway to- 
wards Pekin, and another 5-mile extension east- 
ward to Kaiping. 


A NEW TUNNEL on the Evansville & Richmond 
Ry. near Bedford, Ind., 900 ft. long, is to be made 
immediately. The contract has been let to Mr. 
R. P. McCormick, of Kansas City. 


Mr. S. V. RYLAND, one of the contractors for the 
erection of the Hawkesbury Bridge, New South 
Wales, was not killed by a shark in December last, 
as has been extensively reported in the daily press. 
This denial comes from the Union Bridge Co., of 
this city, the employers of Mr. RYLAND. 


THROUGH TRAINS between New York City and 
Washington are to begin running March 10, over 
the Central Railroad of New Jersey, Philadelphia & 
Reading, and Baltimore & Ohiolines. Five express 
trains, with Pullman cars attached, are to run each 
way daily. With slight changes in connecting 
tracks, which will obviate delays in the connection 
between the Reading and the Baltimore & Ohio 
roads at Philadelphia, it is believed that as fast time 
can be made as is now made by the Pennsylvania. 
So long as the old depots were in use at New York 
and Philadelphia, these lines could aot expect to at- 
tract a very heavy passenger traffic. But with the 
new Jersey city depot of; the Central of New Jersey 
road and the new Baltimore & Ohio depot-in Phila- 
dephia to accommodate the traveling public, the new 
line ought to receive a large patronage. The 
schedule time, according to Mr. J. VAN SMITH, Supt. 
of the Philadelphia division of the Baltimore & Ohio, 
is to be 544 hours,’ which is considerably better than 
the present Pennsylvania schedule. 


THE FIGHT OVER GRADE CROSSINGS in Connecticut 
seems ended. The Supreme Court of the State has 
decided in favor of the constitutionality of the 
law which authorizes a portion of the expense for 
removing grade crossings to be assessed by the 
Railroad Commissioners upon the town in which 
the crossing at grade is removed. The decision is 
made in the case of the town of Westbrook against 
the Consolidated road. In 1887 orders were issued 
by the Commissioners for the removal of grade 
crossings. The case was carried by the town to 
the Superior Court, which issued a decree substan- 
tially affirming the order of the Railroad Commis- 
missioners. Appeal was made to the Supreme 
Court which has now decided in support of the 
rulings of the lower court. The court says: 

It will be impossible to construe the statute as prohibit- 
ing the assessment of any portion of the expense upon 
the'town, Some of the highways may have been laid out 
after the construction of the railroads, and so in a sense 
the town may be said to have created the crossings. 
The railroad did,in fact, benefit the town. It increased 
the value of real estate, increased population and busi- 
ness, and the result was an increased grand list. These 
and like considerations induced the Legislature to require 
towns to bear some portion of the expense of abolishing 
grade crossings. The act is an exercise of the police 
power of the State. Its object is to change or remove 
certain conditions, lawful in themselves, but which have 
become a source of danger to life and property. 


THE BURYING OF ELECTRIC WIRES is to be hastened 
in Pennsylvania by a bill now before the Senate of 
that State prohibiting all suspended electric wires 
in cities of more than 30,000 inhabitants. The bill 
is intended to go into effect after Aug. 1, 1880, and a 
penalty of $500 per day is prescribed for all violations 
of the provisions of the bili. 





2 
ti 
Py 


eae 


Se eae Oe AR a Sk 


: Sean ape ae eer gale crane 
= ee Na eae enalanttoalntiNt ALT NS AREER ATE 
Me Decay aT _—— = 


a ANE NAN RE PS 


ns A ARE. cs SRSA at 2 Mb ln a ners 


(i 


SRNR RLY URES ME LTTE PH OE SMT BNET CEN 


204 


ENGINEERING NEWS 


MARCH 9, 1885 





THE BURIAL OF WIRES, we are glad to see, is being 
vigorously pushed by the Mayor of New York. At 
the meeting of the Board of Electrical Control last 
week Mayor GRANT again read the riot act to the 
electrical companies, and went so far as to threaten 
certain poles with the axe if something was not 
speedily done in the way of actually putting wires 
into the conduits. The Metropolitan Co. said it had 
put 90 per cent. of its mileage underground at an ex- 
pense of $147,000. The United States Electric Light- 
ing Co. continues to assert that the subway system 
will not work, but promised to makea test as soon as 
it can get the cable. The Western Union Co. failed to 
report, and the Mayor directed it to take down its 
Broadway poles within 20 days, or he would act in 
the matter. Mr. ECKERT protested against the short 
time allowed. The Manhattan Co. wanted permits 
for 25 poles on First Avenue; permission was 
granted provided that poles be taken down else- 
where. There has been too much talk in the past 
from both parties to the controversy, and it is re- 
freshing to at last see a chance for one of two things, 
either an actual burial of the wires and a removal 
of the poles, or a practical test that will compel the 
conduit contractors to substitute some more per- 
fect system at their own cost, if the present conduits 
actually prove to be as worthless as some folks 
would have us believe. 

THE PENNSYLVANIA a Just erected the twen- 
tieth interlocking signal tower on the New York 
division at Mill Haven Jc., Pa. The tower has a 
36 lever machine. 


THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was a head collision March 1, on the Baltimore & 
Ohio, near Wheeling, W. Va. The trains, one a 
passenger and the other a freight, came together at 
a point where the track runs along a narrow shelf 
cut in the face of a high and very steep hill, about 
100 ft. above the river. About 60 ft. below the Balti- 
more & Ohio tracks is the track of the Ohio River 
road, built on a high trestle, as the large rocks 
afford no room fora roadbed. The No.4 passenger 
train, east-bound, left Benwood Junction with 
empty cars, and at the Narrows was making about 
30 miles an hour. Through a misunderstanding of 
orders, freight No. 89, west-bound, left Moundsville 
for Wheefing on the passenger train’s time, and 
was making about 20 miles an hour as it rounded 
the sharp curve at the south end of the Narrows. 
Two freight cars fell over on the Ohio River trestle, 
blocking that road. No lives were lost.—A rear 
collision occurred at Paris, Ont., on the Grand 
Trunk, between a local passenger train and a way 
freight train which was standing at the depot. Two 
persons were killed. The driver of the local, in his 
statement, said that ‘“‘the semaphore was down’ 
and that he had been told “‘ not to mind the sema- 
phore.”’ 


BRIDGE ACCIDENTS are reported as follows: The 
false-works of the new bridge being built across 
the Potomac river at Point of Rocks, Md., were 
swept away recently by a freshet.——In Abbeville 
county, S. C., 13 highway bridges, probably for the 
most part rough and small ones, have been 
‘washed away or damaged by floods. 

THE PANAMA CANAL may yet be completed, sug- 
gested an enthusiastic shareholder at the last meet- 
ing of the company in Paris, by volunteers “ who 
would complete the work at the cost of bare main- 
tenance.”’ This suggestion is so very French that 
it is difficult to decide whether it was a serious pro- 
posal or an ill-timed jest. The suggestion suggests 
a big chance for shovellers. 


THE NEW AGRICULTURAL DEPARTMENT, it is said, 
is to become a kind of scientific department, a 
Bureau of Ethnology, Philology, and what not, be- 
ing attached toit. Such scientific bureaus would 
have a certain appropriateness in a Department of 
Public Works, but it is somewhat absurd to attach 
them to the Agricultural Department. It is worthy 
of note that the French Cabinet consists of ten mem- 
bers, Sof them being the same as our own, now that 
the Agricultural Department has been added, and 
the two others being a Minister of Public Works 
anda Minister of Commerce. For both of these offi- 
cials we have work already existing, andin time the 
departments will be created. 


THE INTERSTATE COMMERCE LAW as now amended 
requires three days’ public notice before a reduction 
in rates can be made, provides severe penalties for 
underbilling in any form, and adds the penalty of 
imprisonment to the fine aiready provided for un- 
lawful discrimination in the matter of rates. The 
provisions of the present act regarding the publica- 
tions of rates are made to apply to joint through 
rates; and a change in procedure is made which 
will facilitate the collection of damages in case of 
overcharges by railway companies. The approval 
of the bill was one of the last acts of the outgoing 
administration. 

It will be seen that several of the amendments 
recommended by the Interstate Commerce Com- 
mission were ignored,and the provision calling for 
the punishment of discrimination by imprison- 
ment, it is almost needless to say, was not recom- 
mended or suggested by the Commission. It seems 
almost certain that this absurd and unjust pro- 
yision can never be enforced. It is absolutely im- 
possible to make rates so that a great number of 
people and many trade centers will not complain of 
discrimination. Therefore to make discrimination 
a felony is manifestly an unwise and unjust act and 
one of which only a demagogue would approve. 


RAILWAY STOCKHOLDERS in New England are 
organizing, and propose to have a voice in the man- 
agement of the Western railway systems in which 
they ure interested. - Messrs. FRANCIS B. COOLEY 
and DANIEL R, HowE, prominent business men of 
Hartford, Conn., are receiving proxies from a large 
number of stockholders of the Chicago, Burlington 
& Quincy, Chicago & Northwestern, Chicago, Mil- 
waukee & St. Paul, Chicago, Rock Island & Pacific 
and Illinois Central companies, and will attend the 
annual meetings of these corporations to represent 
these investors and demand that their interests be 
respected and that their property be honestly man- 
aged. These gentlemen are not likely to find as 
much to condemn in the management of these 
properties as the stockholders who give them their 
proxies expect. But the movement to have railway 
stockholders take a more lively interest in the man- 
agement of their properties is to be highly com- 
mended. 


IMMIGRATION is still falling off. It was 10,272 last 
January, in place of 18,238 in January, 1888 For7 
months it has been 212,585 against 236,845. Imports 
and exports are now both very heavy, 15 to 20 per 
cent. more than a year ago. 


CANADIAN RAILWAY SUBSIDIES are to be very spar- 
ingly granted in future. At arecent caucus of the 
Conservative party, Premier Sir JOHN MACDONALD 
said that the watchword of the Government was 
economy, and the members need look for very few 
railway subsidies. He hoped therefore that they 
would not press the Government to grant them. 


MASON AND DIXON’s LINE, between Pennsylvania 
and Delaware, has been an imaginary line for many 
years past, with its monuments obliterated. A bill 
is now before the Pennsylvania Legislature asking 
for a commission of 3 from that State to meet a 
similar commission from Delaware, whose duty it 
shall he.“ to examine, survey, and re-establish ” the 
boundary line. It is expected that this resurvey will 
result in considerable shifting of land, as far as 
State location is concerned ; and it is believed that 
it will also prove that a member of the Delaware 
Legislature is really a citizen of Pennsylvania 


THE RosE POLYTECHNIC INSTITUTE of Terre Haute, 
Ind., which was founded by CHAUNCEY RosE and 
opened in 1888, is devoted especially to the education 
of civil, mechanical, and electrical engineers. The 
institute has extensive workshops for machine con- 
struction, and has also a very complete equipment 
of electrical apparatus and instruments. 


CANADA RAILWAYS, according to the report of 
J. H. Pope, Minister of Railways and Canals, for 
the year ending June 30, 1888, have a total extent of 
12,382 miles. Of this total, 11,157 miles are laid with 
steel rails. The total capital invested is $683, 773,000, 
ard the gross earnings were $38,847,000, an increase 
of $5,500,000 over 1887. The net earnings were 811,- 
217,000. Ten passengers were killed during the year, 
in every case from causes due to’ their own careless- 
ness. The deficit on the Government roads was 
$454,000 greater than in 1887. The-Intercolonial in- * 
creased its gross earnings $316,000, but its operating,” 


expenses increased $448,000. During the year $1 - 
874,900 was paid in subsidies to new railway lines. 


THE MANCHESTER SHIP CANAL Co. was incorpor 
ated with a share capital of £8,000,000 and has 
authority to borrow £1,812,000, or a total authorized 
capital of £9,812,000 say, $49,960,000. By the Act of 
1886 the company can pay interest out of capital 
during construction at the rate of 4 per cent. per 
annum, provided that this aggregate interest does 
not exceed $3,760,000. These 4 per cent. debentures 
are now being issued at par, and are repayable at 
par on Jan. 1, 1896; or they can be exchanged for 
perpetual mortgage debentures at 314 per cent. at 
the option-of the holder. The amount expended by 
the company to date is $8,000,000 on account of works 
and the construction is well up to time. The di- 
rectors are confident that the whole work will be 
completed well within the contract time of Jan. 1, 
1892. 


Railways in Chili, 





The following particulars are abstracted from the 
Chilian Times, of Santiago: On Jan. 4 the Senate 
passed the bill to empower the Government to pur- 
chase the plans of the railway from Calera to 
Ovalle, and to return to the concegsionaire the sum 
of $100,000 deposited as security. On Jan. 7 a Stand- 
ing Committee reported on the applications made 
by FERNANDO D6LL, GEO. K. STEVENSON, ard M. 
MARTINDALE for permission to build a railway 
from Antofagasta to Aguas Blancas ; the commit 
tee recommended the rejection of all the applica 
tions, and presented a bill to empower the presi 
dent to receive sealed proposals for the construction 
of the line. The same committee reported upon 
the applications of DoN MIGUEL F. DEL FIERRO and 
Messrs. A. E. CARRANZA & Co. for permission to 
build a transandine line; the committee recom- 
mended the granting of a concession to CARRANZA 
& Co., the line to be of metre gauge, to start from 
Puquois station on the Copiapo line and to cross 
the Andes to join the Central Argentine road; 
they also recommended a guarantee of 44¢ per cent. 
for 20 years on $3,000,000 (gold). Another applica- 
tion for permission to construct a transandine line 
via Copiapo, made by Mr. G. GROVE, remained to 
be reported on. On Jan. 7, 9,and 11, the petition 
of the representatives of the North & South Amer- 
ican Construction Co. was under consideration, 
the debate being opened by the Minister of Public 
Works. The bill ratifying the contract with the 
company was passed finally in its original form 
in spite of the opposition. The degree of certainty 
with which the Government counted upon the ras- 
sage of this bill was shown by the fact that while 
it was still pending in Congress, several of the 
works to be authorized were inaugurated by the 
president. and other works will now be inaugu- 
rated at once, among the first being the Calera 
and Ovalle line, a feeder to the State system, and 
the transandine line to co .nect with the State sys- 
tem at Los Andes. The paper states that, owing 
to delays, work will not be in full activity before 
next spring, as in three months (from January) the 
rainy season will commence. It was stated in the 
House of Deputies that the contract was the cheap- 
est of its kind ever entered ints in Chili, the price 
per kilometre, including equipment, under the mod 
ified contract with the company, beiug #28,000, of 
which one-third will be paid in gold and two thirds 
in paper. The cost in gold per kilometre, exclusive 
of equipment, for lines already constructed is given 
as prem : 


—- to Quillota............. 
Hota to San 
iago to San fernando. 
San y be. to Curico 
Curico to Talca 


to Talcahuano...... a eee hie aaa 26,436 
mt president scouts inaugurated the Pelequin 
and Peumo, and Palmilla and Alcones branch lines 
on Jan. 6. The plans of the CLARK transandine line 
via Uspallata, from Andes station to the 10th kilo- 
metre, have been accepted by the Government. The 
Government has also approved the plans prepared 
by Mr. RIcHARD Durry for the transandine line via 
Antuco Pass, the concessionaires for which are 
FRANCISCO BUSTAMENTE & (0. The Toco railway 
has received a vonsignment of steel rails. The De- 
partment of Public Works opened proposals on 
Feb. 4 for the Laja and Biobio railway bridges. 
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Proofs of Geometrical Theorem Published 
Jan. 26. 


In ENGINEERING NEws of Jan. 26, the following 
proposition was stated, to be proved by geometry :— 

If equilateral triangles be 
erected on the sides of any 
triangle A BC, Fig. 1; and 
if the points X, Y,and Z, 
the centers of gravity of 
these equil :teral triangles: 
be joined by straight lines 
these lines will form an 
equilateral triangle whose 
center of gravity coinci’es 
with P,the center of gravity 
of the original triangle 
A, B,C. 


Some thirty demonstra- 
tions of this theorem 
have been sent in, but we 
have space to show only 
a few typical ones. - We have delayed publishing 
them to afford every one who chose, a chance to send 
in solutions. 


The favorite method of proof is the first here 
given. 


(1) About the triangles A BD and BC E (Fig. 2), de- 
scribe circles intersecting at BandO. Join O B,O A, 
OC,OD, OE, OF. Because BOC E isa quadrilateral 
in a circle,and the angle B E C = 60°, therefore BOC 
= 120°. For similar reasons BO A =—120°. Therefore A 
oc =12°. And AEC =-60°, Therefore the circle de- 
scribed about the triangle A E C will pass through the 
point O. 

The straight line X Z joining the centers o7 the circles 
AD Band BEC, cuts their common chord BO at right 
angles; therefore OGX = 90°. For similar reasons 
OHX=%%°. And because BOC = 120°, and OGX and 
OHX are each 90°, therefore GX H = ZX Y = 60°, 

In the same way it may be shown thatiangles X Z Y and 
ZYX each = 60°. Therefore the triangle XYZ is 
equilateral. 


Fig. 1. 





Fig. 2. 

2) The angles AC Fand AOF are at the circumfer- 
ence of the same segment AOC F, therefore AOF = 
ACF = 60°, For similar reasons AOD and DOB each 
= 60°, Therefore BOF is a straight line. In the same 
macner it may be shown that DOC is a straight line. 

In the triangles ABF, ADC, AB-=AD, and AC = 
A F,andangle DAC = BAF; therefore DC = BF. 

Because in triangle LDC, LZ =% LD and LP =\ 
LC, therefore PZ = 45 CD, and is purallel to it. For sim- 
ilar reasons P Y = 44 BF, and is parallel to it. But DC 
~ BF, therefore P¥ = PZ. And PZ being parallel to 
DO, and PY to FO, the angle ZP¥ = DOF = 120°. 
Therefore, P is the center of gravity of the equilateral 
triangle X YZ, 

Proofs similar to the above have been received 
from Messrs. J. H. BROWN, FREMONT CRANE, E. L. 
GRIMEs, ALFRED Hume, H.C. Litcnrre.p, “ Nut 
CRACKER,” HuGo Pautt, J. H. STuBBs, ATWELL 
THOMPSON. 


A good solution by means of similar triangles is 


given by Mr. Epw. J. Opium, of Welland, Ont. 
(Fig. 3). 


ist. The triangle X ¥ Z is equilateral : 

Join ZB, ZA, YA, YC, YF, XC, BF. Then the 
angle F A C is two-thirds of a right angle and the angles 
ZBA,ZAB,FAY, AF'Y, each, one-third. The tri- 
angles, F A ¥, B A Z, are therefore similar, and F A: 
AY::AB: AZ, whence alternately FA: AB::¥ A: 
AZ: that is, in the triangles F A B, Y A Z, the sides 
about the angles F A B, Y¥ A Z, are proportional ; and 
these angles are equal, each of them being equal to the 
sum of the angle B A C, and two-thirds of a right angle. 
Hence these triangles are equiangular, and therefore 


FA or AC: FB::AY: ¥ Z,andin a similar manner 
from triangles BC F, XC Y¥,F CorA C: F B::C ¥: 
Y X: therefore A Y: ¥ Z::C ¥: YX. Buta Y¥ is 
equal to C Y, and therefore Y Z is equal to ¥ X. Simi- 
larly it would be proved that ¥ Z, ¥ X, are each equal to 
Z X. 

2d. The center of gravity of X YZ coincides with 
thatof ABC. Draw AG to middle point of B(, and 
Y OK perpendicular to ZX. Then 0 is the center of 





Fig. 3. 
gravity of ABCandX YZ. JoinG H, then GH is par- 
allel to B F, for B G is equal to G Cand FHto HC. 

Now from the proof of the first part the triangles 
X YCand BFC are equiangular ; therefore the angle 
XYCisequaltoBFC. But angle 1 YC is two-thirds 
of a right angle and O Y Xis one-third. Therefore J] Y 0 
and X YC are together equal to one-third of a right 
angle,and ] F Band B F € are together equal to one-third 
of a right angle. Take away the equal angles X VY ¢, 
BF C,and the remaining angle I Y O is equal to the 
remaining angle Y F B; therefore ¥ OK is parallel to 
BF. But BF has been proved parallel to G H, there- 
fore Y OK is parallel to GH. Therefore A 0:0 G:: 
AY:YH. But AY is equal to twice YH, since Yis 
the center of gravity of A F C; therefore AO is equal 
to twice OG. Thereforethe perpendicular Y 0 K passes 
through the center of gravity of the triangle 4 BC. 

Similarly, by joining JG and C D, itis proved that the 
perpendicular Z L passes through 0; that is, that the 
intersection of Y K and Z L is at O, the center of gravity 
of ABC. |» 

But the center of gravity of X Y Z is at theintersection 
of the perpendiculars Y K and ZL. 


Another excellent solution comes from Mr. P. F. 
SMITH, Instructor in Mathematics at Yale. (Fig. 4.) 


Let DEF be any triangle, and A, B,C the centers of 
the superscribed equilateral triangles. 0 is the center 
of gravity of DEF (the medial lines are omitted in 
figure). It will be shown: 

Ist, that Ois the geometrical center of A BC. 

2d, that A B C is equilateral, 

lst. Through O and A, let lines parallel to DE be 
drawn. Then we have geometrically, from the positions 
of A and 0, 

GG -©-HH =% DE. 

And GG’ HH’ is a parallelogram. Therefore, 0A =< 
GH. In like manner, OC = KI, Now in trianglesG DH 
and ID K,angle GDH =IDK (the angle HDK being 


* added to equals.) DK = DG = %DE; and DH = DI-= 


\% DF. Therefore, the triangles are equal, and G H = 
KI; orO0 A=OC. Similarly 0 A = OC = 0 B,and Ois then 
the geometrical center of A BC. Q. E. D. 





Pig. 4. 
° 24. Produce GHto M. Then the triangle LNO is 
isosceles, since 0 A C = OGA. (OA equalling 0.) and as 


OAC-LNC (corresponding angles) therefore L NC= 
OCA. Also, angle DIK = DHG= LMC, (from equal 
triangles and corresponding angles) and KIC — 120° — 
DIK =—LCM. Therefore, C L M = 180* —(LC M+ 
LMC) = 180 — (120°) — 60°. But CLM=LNC+LCN 
-2L NC. Therefore LNC=OCA=OAC =— B®. In 
like manner, itmay be shown that 0 AB=- OBA =, 
viz.: by treating of G’ H’ produced and P?”. Hence the 


angles of A BC are all equal, and the triangle is there- 


fore equilateral, Q. E. D. 


The following, by Mr. Frep. MORLEY, of Quincy, 


IL, is very concise. (Fig. 5.) 





Fig. 5. 

Draw F 0, DO and E © and produce to intersect 
sides DE,F E,and DF. Draw 1(, G Band A H, Since Fe 
= Wy lIeandcO = wet. F 0 =\& I Cand is parallel toit. For 
same reason D O ~ 44 G Band is parallel to it,and 6 E 
4g A H and is parallel to It. 

Now 1C ~GB-=AH. For triangle 1AC= BAG 
and triangle GC B=-AC H (two sides and included 
angle equal). Hence FO = DO = 0 E,and 0 lies at center of 
circle passing through F, D, and EF. Since triangle I AC = 
triangle B AG, angle IC A = angle A G B. Then in tri- 
angles A MGand M PC the ang'’es at M being opposite 
are equal, and as I C A = A G Bas just’shown, angle G A 
M = @°,must <angle MPC =G PC = DON, similarly 
NOE = 6°, etc. 

Hence triangle F E D is equilateral and has ( for it 
center of gravity. 

We have space for but one more short proof, 
which was sent by Mr. A. R. BULLIs, of Macedon, 
(Fig. 6.) 

1. Revolvethe triangle A BC’ about 4 into the posi- 
tion A B’ C”. Thensince A B" and A C” are like parts of 
A Cand A B, B’ C’ $s parallel toC D. Similarly A" C” is 
parallel to CD. Hence, the angle at (” is 60°, since, in 
the parallel position of the sides, each makes an angle of 
30° with its original position. 





Fi . 6. 
2d. Take EF = \%E OC, then C’ F bisects the angle 
because it is parallel to B’ C’; therefore F is the centre 
of gravity of both triangles, 


Other geometrical proofs, equally, or a little less, 
excellent, have been received from Messrs. N. M. 
Gray, G. C. Happock, H. M. MARSHALL, JosEPH P 
Norgs, WM. N. Pace, P. H. Put_arick, A. D. Ros- 
INsON, W. C. SHOEMAKER, O. SONNE, F. A. WEIHE, 
Cuas. C. WENTWORTH, V. M. WITMER, and B. C. 
WOOLEY. 

A few only of the proofs sent have been found in- 
correct or unsatisfactory. In fact, we have read so 
many good demonstrations of the proposition that 
we must now tell our readers that we do not want 
any more. 
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Varying Ideas about 80-lb. Rail Sections. 


It became the duty of Mr. J. D. HAWKS, Chief Engi- | Deeming them of general interest, aswe doalso,Mr. 80 Central. it is not likely that two sections differ- 
neer of the Michigan Central Railway, to adopt last HAWKS has kindly placed the whole ceries at our ing so slightly will be both used, and Fig. 17, there- 
year © standard section for an 80-Ib. rail. Desiring service, and through us at the service of our read- fore, may be taken as representing the final stand- 
to get all possible light upon the subject and toact ers. The result of his own study of themis the 4rd of both roads. 
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Fig. 5. Cambria Iron Co. (75 Ibs, Old Penna, R. R. sec.) 


Ma . 43m, - eae a = Can + CRUE slew rat ence Weoraate eo aes 4G hl Se oe 
Fig 7. Union Steel Co, (Designed by R. ForsyT#,) Fig. 8. Scranton Steel Co. Fig. 9. Union Steel Co. (Designed by R. Forsrr.) 


Varying Ideas about 80-lb. Rails. 
1-11.—Designs of Rolling Mills and Rail Makers. 
(See also Fig. 19, Design of Cleveland Rolling Mill Co., which properly belongs to this group.) 
advisedly, Mr. HAWES sent requests to all the prom- 


inent rolling mills and to various roads having such *¢ction shown in Fig. 17, which was adopted Nov. 


The sections originally submitted are nearly all 


: 24, 1888, as the standard of the Michigan Central roduced b b : 
sections already in use to submit the designs which : _ reprodu y engravings, but some differed so 
they approved. The result was the ccclen 08 some- Railroad. The “Canada Southern” section, Fig. 12, little from those, showa that, thay» not en- 
what diverging desigas which we present in this is- is almost identical, and was adopted Nov. 15, 1888: . graved. The complete list of ig: wane 





sue, drawn to a uniform scale of one-half full size. but the Cerada Southern beinga part of the Michi- 
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Fig, 12. Canada Southern Railway, 44-in. Splice. 


4 ins. 


(Weight of splices per pair, 180 ee) A should be read 1% ins, high instead 





Fig. 13. Lehigh Valley Railway. (In substance.) 
Design of W, F. Matres, Lackawanna Iron & Coal Co. 





fig. 14. New York Central & Hudson River Railroad. 


(12 ip. top radius.) Fig. 15. Pennsylvania Railroad. (8 ibs, 





™ 16. Goliath Rail, Belgian State Railways. (104 Ibs. 


Fig. 18. Lop ; 
Fig.17. Michigan Central Railway. ee 


Standard adopted by J. D, Haws, Chief Engineer (44-in. Bevelled Splice.) 
Varying Ideas about 80-lb. Rails. 


nS SS 
mlceuncntire osm Sections Figs} to 10, and Figs. 18.10 are 





Designs of Railway Officials. 
reduced to a uniform scale of one-half full f 
by Mr. Hawss.) e-haif full size from designs submitted to Mr. J, D. Hawxa,( hief Engineer. 
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a Figs, Sections Sections consciousness theories so discordart with tre facts Vertical Sides Flaring Total 
: engraved teed of practice as this. It is trae that outside rails on on : 2 : 
a North Chicago R. M. Co...... 1,2,3 8 curves do rapidly wear off to “fit the flange,” but = * ; 1 
ie omnes Be BOE spp aces a0 os Seen 1 (5 lbs.) Whless and util it can be shown that their rate of ae 2 i ; 
B | ; Union Steel Co .... .. ves 7,9 2 wear after they come to that condition is less than ies 3 2 
a oe ii... ” ; 1 it was while new, such facts surely point directly to : Sm ee : : 
| Carnegie Phipps & Co ...... md 1 the conclusion that it is best to postpone the worn —_ _ _ 
hid : —— eke we wh 1 condition as long as possible. At present not a par- 7 a ~ 
hii ust destin te eee 6 ticle of evidence has ever been brovght forward to § Radius of Lower Corner of Head. —In this detail 
bi Seuges te salivary alicia 2900's . ane thst rails so worn a less oo while also there is oe variety as — ' 
" , ere is a great amount to show that they wear is in.. ‘2 
lt adatin «amber ection of tes than $0 synch more rapidly. This, however, is something of Sameera 
We have discussed somewhat, editorially, in an- a —- and we return to the main facts of the i Gre tetesese seeees : 
other column, the lessons to be drawn from these Ra te a eR ide cic A 2 Ean aa a kB = 
sections. Weconfine ourselves here to summaniz- raeenae of Tecate caper 2 Oa ad Pc Th 
ing the main facts in relation to the sections, as necks, which we believe is a good one fur reasons Areas of Head, Neck, a ‘ase.—This we have 
eitteums: set forth elsewhere, is evident. The figures are: measured for each section in the following table. 
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Fig. 10. Lackawanna Iron & Coal Co. Fig. 11. Carnegie, Phipps & Co. No. 2. 








Top Radius.—The lougest radius used is 12 ins., : pegs Sheet ree a eae 
the shortest 10ins., showing little variation. The | Me ceeeeeeee a ceteereees i 
adeichiane Po a eaten - 

2in. top radius 14 a 


lw ty “ 4 19 
—_—— Extreme Height.—This ranges as follows: 








{ There appears, therefore,to be a decided uniformity é =: Sede nee ‘ome 
i of opinion that some curve in the top is desirable. HY Ws aeihbeaernceaeatoe x 
{ Nevertheless, it may not be so. » 


Corner Radius.—In this there is much more di- 
versity. The totals are: 







iy - sei rese use coke, aaa ; 
ram. 2 ives caakvewetacetenseSe 
= Be <5, cisctcss estate 9 
Less than in. ; i 2 ‘Na a sgasleammtaeiaaged 1 
18 -“ 3 li 44 eee eee eee eee esreeeee 2 
4in. 7 ™ » 
\% in. or over} s* 1 Nearly all the sections are made of the same height 
gs“ 2 9 as base, but 6 are a little higher than the base, and 


_— 


The effect of the now almost exploded and unde- 1a little lower. - 


fended theory that the corner of the rail ought to. ne aie dee eae rae ae 
** fitthe flange” is very evident in these figures and ee ee & ” 


in the sections. It is perhaps aided by a natural "*2s° a8 follows: 3 Fig. 19. Cleveland Rolling Mill Co. 

preference of the rolling mills to have the sections , 
in easy flowing lines, so as to roll easier. Thus, the Areas of Head, Neck, and Base in the Sections engraved in Figs. 1 and 19 inclusive. 
manager of one of the rolling mills wrote in refer- a 

ence to a first outline of the adopted section: 
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ek ee tee eo 3 
Rail Section. Area in 8q. inches. Percentages. 
I would criticize the corner of the upper side of head “ onngntanifiiamrenionsmentieesis tt inetd tater espiseathniamauasenpminapisniibtiai 
of the proposed 80-lb, railas being toosharp. It would | { { 
wear off quickly at the expense of the wheels. Practice No} ; Maker. | Heed: Neck. _ Base." | Total, jaeatet Meek. - nee Seal. 
indicates that somewhere about ,°-in. is a good radius for 1 |No. Chi i a o 100.0 
saat . No. Chicago ..-...++++ ° s i 3.05 8.03 39.1 22.9 -0 x 
— curve. I also think that it is better to have a slight 2 | es : “| 3.73 1.47 2:60 7.80 47.9 18.8 33.3 100.0 
re to the sides of the head, as you thereby help the 3 | “ | 3.98 1.87 3.02 8.17 4.1 2:.9 37.0 100.0 
wheel alittle and get incieased bearing for the fish joint. . Cambria... . — 1.40 | 2.68 7.72 47-1 18.1 34.8 oe 
; i i - . . 1.233 2.36 7.45 51.9 16.5 31-6 100.4 
Bens connection I will say thatit might ane improve- 6 |Penna.8.Co. | 3:84 1:30 | (2.58 2 49:8 16.8 33.4 100.0 
nm the 4%.-in, section sent [not engraved] to’ have 7 |Unton 8. Co..........| 9.17 | 1.69 3.00 7.83 40.3 21-5 38.2 100.0 
the radius of corners on lower side of head made \ in. ~ pe é Co......- -- | 1-42 2.48 7.70 49.3 38-4 $2.3 =e 
ee é; 9 |Union 8. Co........-. , oi | 2.88 ..| ame | +9 43.6 20.2 36.2 3 
instead of 2430. ..... 0 palay to mee cep aie =. lleeal Ae. ssi 28 List | 4257 |) (7.70 48.8 17.8 33.4 100.0 
and flowing lines as far as possible, as we thereby avoid 11 |Carnegie ..... pases | 8.96 1-460 «CO i aa 7.90 48.9 18.5 32.6 100-0 
strains which interfere with the strength of the metal. 12 |Canadian So. Ry..--. i. 3. 1.72 2.08 | 7.87 41.8 2:.9 36.3 100-0 
; 13 |Lack.1.&C,Co......; 3-69 1.45 2-70 | 17.86 47.0 18.5 34.5 100.0 
Considering that it is only necessary for a man 14 § ¥ G48. B- noroen) 3.44 1.60 2.73 | 7.17 44.2 20.6 35.2 es \ 
to walk out to the nearest track he can find to see o. “Goliath » eee a - | 4 we. =. 2 a 100.8 } 
that rails originally sharp-cornered do not “wear off 17 | Mich. U....... ‘ 3.29 1.72 2.86 7.87 41.8 21.8 36.4 ap | 
quickly at the expense of the wheels,”’ but on the a oadon ? Fee) ‘3 .# = o =. a = ae 
contrary get a sharper rather than a rounder corner, | { . } " 











except on the outside of curves, it is astonishing ital Le Tn Me Oe ates att ee ae = 
that practical men should evolve from their inner We have analyzed these figures somewhat in ancther column. 
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The areas were measured by the planimeter from 
our own tracings of tbe full-scale sections. (En- 
gravings were all reduced photographically one- 
half from these tracings.) The areas, consequently, 
are not as accurate as if they had been measured 
on the original drawings, and the planimeter, more- 
over, does not work quite as accurately on tracing 
cloth as on drawing paper. These sources of error 
may in part explain the considerable variation 
shown in the table from the 8.00 sq. ins. area re- 
quired to give an exactly 80-lb. rail, but only in 
part. In the main the discrepancies are in the sec- 
tions themselves; but setting the rolls ,4 in. far- 
ther apart will add 0.31 sq. ins. to the section, 
bringing most of them which now fall under 8 
sq. ins. up tothat section, and, we may add, giving a 
better section in most cases. To eliminate the effect 
of these variations in total area, we give in the last 
four columns the percentage of the total area in 
head, neck, and base, the head in all cases being 
taken to include all above the lower sides of the 
head prolonged to an intersection, and the base, all 
below the top sides of the base similarly prolonged. 











Willans’ Central-Valve Triple-Expansion 
Sewage Pumping Engine. 





The sewage disposal works at Kingston-on- 
Thames, England, contain many novel features, but 
perhaps none more so than the peculiar type of pump- 
ing engine which we illustrate, for the draw- 
ings of which, and the substance of the following 
description, we are indebted to The Engineer. The 
main feature of the device is to substitute high 
speed, high pressure, and small space for the usual 
huge mechanisms for sach work; and it will hardly 
be questioned that the result is attained in a highly 
ingenious manner. 

The whole of the engines on the Willans’ central 
valve system illustrated, together with the boilers 
and other fittings, have been made by Messrs. 
Willans & Robinson. They include two engines, 
each of 40 H. P., for driving the mixing mills, dry- 
ing cylinders, air compressors, and other machinery 
at the works; three pumping engines, each capable 
of raising 100,000 galls. of sewage per hour; and 
three—for Surbiton—each able to raise 45,000 galls. 
per hour—eight engines in all. The maximum lift 
of the pumps is 19 ft. when clearing the pump 
wells; normally it is about 10 ft. for the Kingston 
and 13 ft. or 14 ft. for the Surbiton pumps. All 
the engines are non-condensing, and work with 
steam of 160lbs, pressure. Thetwo driving engines 
and the three larger pumping engines are on the 
triple-expansion principle ; the three smaller pump- 
ing engines—for Surbiton—are compound. 

For the horizontal pumping engines originally 
contemplated for Kingston alone, an engine-room 
50 ft.x 40 ft. was required. That now occupied mea- 
sures 25 ft. x 144¢ ft.—about one-sixth as large. Two 
driving engines are speeded to run at 450 revs. per 
minute; the Kingston pumping engines at 350 revs., 
and the Surbiton pumping engines at 550 revs. 
The engines are single-acting like the well-known 
Westinghouse engine ; steam acts upon the pistons 
only during the down-stroke. The up-stroke is 
made by the momentum of the fly-wheel, against 
an aircushion in the lowest cylinder. (See section of 
engine, Fig. 1.) 

The crank-sha‘t revolves in a chamber filled toa 
certain height with lubricant—mixed water and 
oil—and splashes it, in the form of a constant fine 
spray, over the connecting rods and other moving 
parts; the lubrication is thus automatic, and the 
main bearings are in fact continuously flooded with 
oil. As the lubricant escapes from thecrank-chamber 
bat slowly. and only at points where it can be easily 
caught and returned, the consumption of oil is very 
small, 1 to2 pints per week. The automatic lubri- 
cation of the engine is of course an important ele- 
meat in its success, and in this it is exactly like the 
Westinghouse. 

Fig. | gives a section through one of the 401. H. P. 
driving engines, to rie of actual size, the total 
height of the eazine to top of steam-chest being 
about 6f.8ins. The engine is arranged with the 
high-pressure cylinder above the intermediate cyl- 
inder, and with the latter above the low-pressure. 
The rod R is of large diameter, and is hollow, 
and the valve for admitting and exhaust- 
ing the steam from the several cylinders works up 
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and down inside it, in the center of the engine— 
hence the name “central valve.’’ A separate view 
of the valve is given at the side of Fig.2. It is 
driven in the usual way by an eccentric, but siuce 
the valve face —i. ¢., the inner surface of the hollow 
rod—movés up and down with the pistons, the 
source of the valve motion, é. ¢., the eccentric, must 
move up and down with the pistons also. This is 
effected by mounting the eccentric on the crank pin, 
instead of on the shaft as usual. The ports through 
which the steam enters and leaves the respective 
cylinders are simply holes in the hollow rod, shown 
at ee, 6,6, and 8,3. These are exposed alternately 
to steam coming from above, through the rod,and to 
exhaust—also through the rod—downwards, accord- 
ing asthe corresponding pistons of the valve, marked 


In 


i 


Piston shown at | stroke down, 
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ing the height of the gland in the cylinder cover... After 
cut-off the steam acts expansively On the high-pressure 
piston in the usual way. By the time the piston 
has reached the bottom of its stroke, the piston 
valve f has passed above the ports ¢ ¢ and, as 
the valve ein the piston valve permanently blocks 
the passage between 8 8 and 7, 7 a way is 
opened from above the high-pressure piston, through ¢¢ 
and out again by 8,58, into the space below the piston, 
and marked “First Receiver." During the up-stroke, ef- 
fected by the momentum of the fly-wheel only, the 
steam is merely transferred, practically without change 
of volume or pressure, into the receiver, The “receiver” 
might be open to the atmosphere, soas to allow the steam 
to escape at once, the two lower cylinders with their pis- 
tons and valves being omitted. In that case‘the cycle 
would be already complete, and in fact the above de- 
scription would be all the description needed for a Wil- 








PISTON VALVE removed from hollow piston rod, with eccentrie red and. strap 


eovernor 
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Willans’ Central-Valve Triple Expansion Pumping Eugine. 
Pig. 1. Section and Indicator Diazams. 


f, d, and b, pass below the holes or abovethem. The 
Engineer thus describes the operation of the engine : 


Steam enters at the top, through the governor throttle- 
valve shown in section, into the steam-chest. The top of 
the hollow rod, though uncovered, is closed aguinst the 
steam by the uppermost piston g of the vaive, which 
works in the part above the holes 10,10. Steam can 
therefore enter the rod only whea the holes 10, 10 are in 
the steam-chest, as they are when the high-pressure pis- 
ton is near the upper part of its travel. Ou commencing 
the down-troke, f is just passing below the holes ¢ ¢, and 
therefore admits steam into the first or high-pressure 
cylinder by way of 10, 10, and 9, 9; / rises again, and cleses 
the ports 9, 9, when the piston has descended about three- 
quarters of its stroke ; but cut-off is effected earlier than 
this by the holes 10, 10, leaving the steam-chest and pass- 
ing through the glan@ in the cylinder cover, thus losing 
their supply of steam. It isevident that cut-off may be 
made to take place at any part of the stroke, merely by 
making the holes 10, 10, higher or lower in the rod; the 
lower they are, the earlier in the stroke will they leave 
the steam chest, The same effect is produced by alter- 


lans “simple "* engine, such as would be used where only 
low-pressure steam was availabie. In the present case. 
however, the receiver—which is partiy composed of the 
lower end of the high-pressure cylinder—forms aiso the 
steam-chest for another cylinder, which in a compound 
engine would be the last of a series of two, but which 
here is the second of three, 

At the beginning of the succeeding down-stroke, steam 
passes from the receiver, by the holes 7, 7, into the boliow 
rod again, and out by 6, 6, into the intermediate cylinder, 
until cut-off occurs by the descent of the holes, 7, 7, 
through the cylinder cover. On the next up-stroke the 
steam exhausts, just us described above, through 6, 6, and 
6, 5, into the second receiver; in the next down-stroke it 
passes into the low-pressure cylinder, through 4, 4, and 
3,3; in the next up-stroke it is transferred, through 3, 3, 
ani 2, 2,into the “ exbuust chamber,” which is in com- 
munication with the atmosphere, but it is not until the 
third revolution after that in which the steam enters the 
high-pressure cylinder that it is finally expelied fiem the 
engine. It will be noticed that the full pressure in the 
steam-chest is constantly acting upon the valve piston g. 
This ensures that the eccentric rod shall be kept con- 
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stantly pressed against the eccentric, as we:l onthe up as 
on the down stroke. With the steam pistons, the case is 
different. They are much heavier, and they are all in 
equilibrium during the up-stroke, for there is at that time 
communication existing between the upper and lower 
sides of all of them. Special means, therefore, are re- 
quired for checking their momentum on the up-stroke, so 
as to keep the connecting-rod brasses truly in constant 
thrust. This object is carried out—without, however, 
adding any special partsto the engine—by an arrange- 
ment which is the subject of a separate patent. The 
guide, which takes the side thrust of the connecting-rod, 
and is more usually described in ordinary engines as the 
crosshead—is in the form ofa piston, moving ina cylin- 
der closed at the top; this is shown in Fig. 1. At the 
bottom of itestroke it uncovers certain holes, l,l, which 
place the guide cylinder momentarily in communication 
with the atmosphere. As there is no other outlet from it, 
the upward movement of the guide piston compresses the 


Fig. 2. Side Elevation. 


temperatures of the incoming and the outgoing steam, 
To lessen this range is the object aimed at in the multi- 
plication of cylinders incidental to the compound or 
triple-ex pansion systems, in which the. entire expansion 
—and fall of temperature—of the steam is carried out in 
two or three stages instead of inone. Inthe Willans en- 
gine the object is attained more perfectly, it is claimed, 
than in any other, and the results are correspondingly 
better; in fact, they approximate to the result, as regards 
smallness of range of temperature, which would be ob- 
tained by using four, or even five stages of expansion in 
an ordinary engine, without the accompanying complica- 
tion and losses from friction and wire-drawing. It may 
be noticed that two well-known “refinements,” some- 
times supposed to be indispensable in high-class engine 
work, are absent from the Kingston engine, viz., steam 
jackets and automatic variable expansion gear. 4s re- 
gards the first, it is pointed out that steam jackets are 
only useful upon cylinders in which there is an unduly 


Steam pipe 


Pig. 3. End Elevation. 


Willans’ Central Valve Triple Expansion Pumping Engine. 


air contained in the guide cylinder, until at the top of the 
stroke a considerable pressure is reached sufficient to stop 
the line of pistons, etc., without shock, and without al- 
lowing the upper brass to leave the crank-pin. In fact, 
an air cushion is substituted for the usual steam cushion, 
and since the pressure at which the compression of the 
air commences—unlike that of exhaust steam—is always 
the same irrespective of whether the engine exhausts into 
the atmosphere or into a vacuum, the cushioning is inva- 
riable in its action, and is just as effective ina condensing 
as in a non-condensing engine. The compressed air gives 
out its power again on the succeeding down-stroke. 

It will be seen that where the piston-rod passes through 
the various cylinder covers, a gland or stuffing-box is 
formed by cast-iron spring rings, similar to piston rings, 
but springing inwards instead of outwards, Such rings 
Lave been in use for many years in various types of Wil- 
lans engines, and have been found to keep extremely 
tight and to give no trouble. They apparently offer a 
perfect solution of the difficulties which attend the use of 
internal stuffing-boxes of ordinary construction. 

With Fig. 1 will bé found a series of diagrams taken 
during trials to be referred to, It will be noticed that 
diagrams are taken from the receivers as well as from 
the cylinders, The reason is that during the earlier part 
of the down-stroke the pressure in both receivers dimin- 
ishes, returning approximately to the original pressure 
at theend, The mean reduction of pressure in the re- 
ceiver throughout the down-stroke is, of course, a re- 
duction in the back pressure against which the piston is 
working, and is a virtual addition to the power de- 
veloped in the cylinder above. For this reason the dia- 
grams trom the receivers have to be counted in the 
power. It will be seen that each receiver interposes a 
most effectual thermal separation between the cylinders ; 
the steam expanding in one cylinder, and expelled 
thence, does not continue its expansion in the next cylin- 
der of the series until after the lapse of half a revolution. 
This prevents the temperature in each cylinder from 
falling below that proper to the pressure shown by the 
straight line at the bottom ofeach cylinder diagram. It 
is claimed that this is an important feature peculiar to 
the Willans engine, Ensuring that the pressures, and 
therefore the temperatures, recorded in the diagrams 
from successive cylinders shall never overlap, has, Mr: 
WI.uans holds, a great influence upon the thermo-dy- 
namic efficiency of the engine. Mr. WILLANS maintains 
that one of the chief causes of inefficiency in steam en- 
gines is the existence of a large range of temperature in 
any one’cylinder, i. ¢., a‘large difference between the 


arge range of temperature, or in which the changes of 
temperature are slow, owing to the small number of 
strokes made per minute. In such engines a part of the 
loss from these causes may, Mr. WILLANS thinks, be re- 
covered by judicious steam-jacketting, but even thisis 
questionable. In the Willans engines there is no large 
range of temperature, and such changes of temperature 
as take place are extremely rapid; consequently, jacket- 
ting, it is held by the makers, would be of little or no ad- 
vantage. Automatic variable expansion gear is not con- 
sidered to be needed in the present instance. 


The Kingston pumping engines are identical in 
everything but size with the driving engines just de- 
scribed. The stroke is 5 ins., and the diameters of 
the high pressure, intermediate, and low-pressure 
cylinders are 5ins.,7ins., and 10 ins. respectively. 
They are coupled direct to centrifugal pumps, made, 
by Messrs. J. H. GWYNNE, of Hammersmith. Side 
and end elevations of the combined engine and pump 
are given in Figs. 2and3. The suction and delivery 


pipes are of 10 ins. diameter. The Surbiton pump- . 


ing engines are smaller, and are compound only ; 
otherwise they resemble the otlfer engines. The 
stroke is 4 ins., and the diameters of the high and 
low-pressure cylinders are respectively 5 ins. and 7 
ins. The suction and delivery pipes are of 7 ins. di- 
ameter. There are no foot valves to the suction 
pipes, but sluice valves are fitted on the delivery 
pipes, close to the engines, and automatic weighted 
flaps at the endsof the delivery pipes. The pump 
cases are filled when starting by a steam exhauster, 
which creates a vacuum ina stand-pipe communi- 
cating with the various pump casings. The quan- 
tity of sewage which could be delivered on an emer- 
gency by the Kingston engines—not taking the Sur- 
biton engines into account—would probably ap- 
proach 10,000 galls. per day of 24 hours, a fact which 

.may fairly be considered remarkable when the small 
size of the machinery is considered. 


Very economical results are claimed for these en- 
gines. The following* are particulars of one out of 
a large number of trials of an engine in all respects 
identical with the driving engines for the King- 
ston sewage works (steam supplied during the trials 
from one of the Kingston boilers): 


Boiler pressure above atmosphere 
Ratio of total expansion corrected clearance... 6.158 
Duration of tria: brs. (exactiy) 
Number of revolutions per minute, mean wis 
Length of stroke..... podpeegeberhesdencemessie oée 6 ins, 
sq. ins, iba, 
area, 34.5; mean press, 39.) 
oy aL4 6; ee a 


High-press. piston....net 
erside “* 15.06 


und 1 
Intermediate piston.... “* 1.432; 22.04 
underside * “ 65.913; 68 
Low-pressure piston. ... - ** 141.340; i 15.045 
Total mean press. referred to area,of low press. 42.424 
Indicated hurse- power, mean 36.44 
Total leed-water used, per hour 696.4 
Feed-water used per indicated horse- power hour 19.11 


*These particulars are extracted from Table III, page 44, 
annexed to a paper on “Economy Trials of a Non-Con- 
densing Steam kngive—Simpie, Compound, and Triple,” 
read before the Institute of Civil kngineers, on March 
13, 1888, by P. W. WILLANS, M. Inst. C. E. (“Froceediugs,” 
Vol, Xciii.; sessions 1837-8; part iii ) 


Electric Welding. 


On Monday evening, March 4, an exhibition and 
reception to members of the press was given by the 
Thomson Electric Welding Co. at the station of the 
Malden Electric Co., Malden. Mass., at which time a 
number of machines of varying sizes and types were 
snown in operation. About fifty representatives of 
the press from all parts of the country were present. 
One machine was adapted to the welding of various 
kinds of metal, such as brass, copper, German silver. 
etc. Another was designed especially for wrought 
iron pipe,and a number of other special machines 
were also operated. 

The exhibition began by the welding of a \-in. 
iron bar, and on the same machine were successively 
welded pieces of 5-16-in. cooper, %-in. brass, W-in. 
cooper, °4-in. brass, and 1-in. iron. Another ma- 
chine welded specimens of 2-in. extra heavy 
wrought-iron pipe, and the largest machine welded 
2-in. solid iron. 

Besides the above, specimens were shown of 
various forms of welding, such as rings, chains, 
zinc plates, cast-iron pieces, pieces of aluminium, etc. 

After the exhibition refreshments were served in 
the station to those present, and all seemed greatly 
pleased with the performance of the machines. 

Another exhibition was given at the same place 
Thursday night, March 7, at which Governor AMES 
was present and other prominent men. A full ac- 
count of these experiments will be given in an early 
issue. 


The St. George Bridge Disaster. 


We have just had another example of the conse- 
quences of imperfect bridge floors in the great dis 
aster which we illustrate, and which we briefly 
described last week.. Our first view is a general one 
of the entire bridge immediately after the accident: 
and the second, a view to a larger scale of the further 
end of the bridge, showing more clearly the conditiou 
of the bridge floor and trusses after the event. 

St. George is a small village of about 600 people, 

on the Grand Trunk Railway, 21 miles west of Ham- 
ilton, Ont. The accident Lappened on the evening of 
Feb. 27, totheso-called St. Louisexpress. About 1,220 
ft. beyond the bridge there was a switch, and 352 ft. 
from the bridge another switch, both on a 4¢° curve. 
Possioly something was wrong at these switches, 
but probably not. Iv any case, about 450 [t. from tne 
end of the bridse the engineer noticed that a driver 
tire wes broken; it wasso badly broken that it 
left the wheel, and rolled off into the field, about 
150 ft. from the end of the bridge, in sight of a 
passenger on the train. Then the cvupling rod 
broke, very naturally, and it had been tearing up 
the roadbed for some distance before reaching 
the bridge, so that on entering the bridge the whole 
train was derailed; butit is evident from what fol- 
jowed that it was not then very badly derailed. 

The bridge itself, so far as we can ascertain, con- 
sisted of 8 spans of 50 ft. each. The broken span is 
the fifth. The first two spans are not shown in 
ourengraving. The structare itself we judge to 
have been in all respectsa solid and substantial one, 
but the floor consisted only of what the Superinten- 
dent calls ‘“‘needle beams,’’ on which the rails di- 
rectly rested. We judge the sticks to have been 
about 8 x 12, and placed at least 8ins: apart in the 
clear, if not more. There was a heavy guard-rail 
along the outer ends of these “‘needle-beams,” but 
there were no guard-rails proper, close to the rails, 
and no re-railing guards at the end of the bridge. 
The roadmaster testified thatthe management did 
not believe in or use any such precautions, “‘even at 
Niagara.” 
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To the ease with which this floor was disturbed 
and destroyed, rather than to the broken tire or 
coupling rod, appears to be due the disastrous conse- 
quences which, according to the latest reports, have 
caused 13 deaths and 29 injuries, many of them se- 
rious, and a money loss of over$200,000. In the first 
place, it is highly probable that had the bridge been 
protected by re-railing guards, the derailed cars, at 
least, if not the engine, would have been restored to 
the rails asthey passed on the bridge, and the final 
catastrophe postponed for 150 ft. further, when the 
bridge would have been passed. Had the brakes 
been put on promptly, likewise (which does not ap- 
pear to have been the case), the final smash-up might 
have been averted altogether. 


WAAAY 


Lina 


But passing these possibilities, what immediately 
began to happen when the derailed train struck the 
bridge was that the ‘“‘needle-beams”’ were at once dis- 
placed and “bunched,” leaving fearful gaps for the 
following wheels to bump over. The shocks pro- 
duced by such blows, and by the broken coupling 
rod,might conceivably have destroyed the bridge by 
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of the next span behind, where it will be seen caught 
in the iron-work. 

The train consisted in order of the following ve- 
hicles, to which we append the fate of each. 

1. ENGINE. 2. TENDER. 3, BAGGAGE. 4. SMOKING CAR. 

Escaped, but were derailed, and disturbed the floor 
pushing the ties ahead and gathering them to- 
gether, causing wreck of the following coaches from 
track being unsupported, 

5. FURST-CLASS COACH. 

First car totall. Probably pushed off sidewise by the 
pressure from behind Struck wheels down and at once 
collapsed. Every person in it killed or injured. 

6. PARLOR CAR Toronto 


Central truss apparently gave way under this, causing 


21! 


To slacken speed to 12 miles per hour (as wa 
recommended) on so small a structure forever after, 
because of one accident, is a quite senseless precau- 
tion ; but we could not, if on a jury, exonerate from 
blame for what has happened the management of 
that or any other corporation which had spaced ties 
so far apart and neglected to provide any effective 
guard rail system. The probabilities are exceed- 
ingly strong that had the ‘‘ncedle-beams” been 
spaced 2ins. apart, instead of § ins., not a life would 
have been lost, nor a car nor span wrecked. To 
have done this, calling the bridge 400 ft. long, 
would have required the immense aggregate of 
something like 17.28 M. ft. B. M. more timber, 
which at $30 per M. might mount up tothe heavy 
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St. George Bridge Disaster; General View, 


it to break in two,the larger half remaining on the bridge 
and the lower half falling. Several in the car escaped. 


7. DINING CAR. 


Energy of motion destroyed, apparently in breaking 
off the rear end of parlor car ahead so as to fall on end in 
the position shown. Every person in it killed or injured. 


The position of the wreck is, to our mind, proof 
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aggregate of $518.40. To save this paltry sum, half 
a hundred lives have been placed in imminent dan- 
gerand 13 lost; millions who have passed over the 
bridge have been in possible danger; and $200,000 in 
money has now been lost, enough to give a proper 
floor in this detail to 400 such bridges. In view of 
this, it is certainly not too much to say that such 
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St. George Bridge Disaster; Showing Condition of Bridge Floor, 


causing excessive strains, especially in such a light 
structure; but that the bridge was not destroyed in 
this way is evident from the fact that the engine, 
tender, baggage car,and smoking car passed entirely 
across in safety. 

The passenger car also (the one furthest to the 
right on the ground) must have passed the span 
which finally gave wav, in safety, as otherwise it 
wculd have struck the ground sooner. Its sad fate 
must have come merely from its derailment and 
not from bridge failure. The broken span un- 
doubtedly gave way under the rear truck of the 
parlor car, the front half (ot two-thirds) of which is 
seenin both views, still perched on the structure. 


The heavy weight of the folowing dining-car broke . 


off the rear end of the parlor car,and the work of do- 
ing this so checked its own speed that it-fell straight 


on end in the: position shown, dropping its” 
reat truck bebing it the floor 


positive (1) that none of the cars had wandered far 
from the track, and (2) that if the “‘needle-beams’”’ 
had not been so widely spaced and so little bound 
together by guard-rails and otberwise as to be 
readily ‘‘ bunched,” nothing serious would have 
happened. The fate of the first-class coach may 
seem to indicate thecontrary; but in all probabilty, 
as noted, this car first broke loose from the cars in 
front, and then was pushed by its own inertia and 
by the cars behind along the edge of some slanting 
needle-beam,or was diverted in the direction of least 
resistance f_r a twisted truck. 


The coroner’s jury distinguished itself as usual 
by the following lucid and intelligent verdict : 

We also exonerate the‘ railway company and their em- 
ployés from any blame in the matter ; but woud respect- 
fulty recommend that the company cause ali fast trains 
to slacken their speed when approaching the St, George 
station, especially east-bound trains, 





loose-jointed floors are quite as much a crime as 
a blunder, and quite as much a blunder as a 
crime. Yet in spite of such reiterated warnings, 
men will keep repeating them. 


A CITY OF MEXICO LOAN of $12,000,900 for carry- 
ing out the drainage works, is advertised in the 
London financial journals at 85, interest being 5 per 
cent., redeemable at the rate of 1 per cent. per an- 
num, by half-yearly drawings. It is steted in con- 
nection that the present population of the city is 
about 400,000 and rapidly increasing. 


THE RIO GRANDE IRRIGATION SCHEME is the sub- 
ject of a protest from the Mexican autborities. The 
claim is made that the diversion of water from the 
river will result in the ruin of Mexican towns along 
the river whose only industry is farming and who 
depend ypon ‘this water for irrigation, . Mexicg 
blolme the first right to this water, : . 
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The Rodda 8top-Box, 


The cast-iron stop-box bere illustrated, is the in- 
vention of J. T. Roppa, of Eastbourne, England. 
It ts very simple and can be readily opened without 
bammering even when rusted by long disuse. The 








insertion of a bar into the wedge-shaped hole in 
the lid causes it to both slide and lift at one opera- 
tion, breaking away any rust, and the dirt above 
falls in the box. The cover locks itself in closing 





and there is consequently no danger of tipping 
from avy load applied from above. This box is 
manufactured by the Engineering Appliances Co. 
of Eastbourne, England. 


The Practical Calculation of the Heads, Dia- 
meters, and Discharges of Long Pipes. 








BY BE, SHERMAN GOULD. 
(Continued from Page 188.) 

Example 4th. Ahorizontal pipe (Fig. 7), 48 ins. in 
diameter and 2,000 ft. long, issues from a reservoir 
in which the surface of the water is maintained at 
a constant height of 50 ft. above the center of the 
pipe. Midway, this pipe is tapped bya branch pip», 
24ins.in diameter and 500 ft. long, with a rising 
grade of 4 ft. in 500, What is the piezometric head 
h at the junction, and what the discharge from each 
pipe?* 

It is evident that the 48-in. pipe above the junc- 
tion must, with the head 50—h, discharge as much 
water per second as the (combined discharge of the 
48-in. pipe below the branch with the head h, and 
the 24 in. pipe withthe head h—4. From (3), which 
in this case will perhaps be the most convenient 
equation for quantity though that derived from (4) 
is frequently useful, we have: 

Q= 12.6 earn 
1000 & ~0.LOUR 





an 20 y/o — 


1000 0 ‘oon? 


cae 7 — 
\ = 44/--------- 
. V Su XX 0.00004 
which, put in equation, give: 
tTwH—h 
12.58 vi inti 
1000 >< 0.00082 
cy ee “2a > 


12.34/ — é me BG) wm mmnrrmeree 
< 0.00082 500 X 0.00084 
The coefficients 0.00062 and 0.00064 are so nearly 
equal that we may,in the following calculations, 
discard them as common factors. Dividing by 3.14 
and striking out also the common factors y, and 
sto, We have simply: 


(Jan = 4VE +b 





wihtee these given lengths and diameters, the above 

does not properly come under the classification 

of Tonk oa of As the present object is only to exemi- 

plity = marr calculation, the ‘example is -equaily 
8 


Squaring: 


800 — 16h = 16h + h—~4 + OAPI 
Neglecting, for a first approximate value of h, the 
quantities under the radical : 
33 h = B04. 
Neglecting decimals: 
h =m &%. 
Substituting this value for h under the radical : 
33h = 84-8 / Fie oe 
which gives, always neglecting decimals, a second 
approximate value : 
h = 19, 
A third and fourth approximation give respec- 
tively h = 20.3 and h = 20. 
We will take 20.1 as very near the true value. 
Substituting 20.1 in place of h in the equations 
giving the quantities discharged, we have : 


“Tx 
Q = 12.56 / ——— om 176.45 
0.62 


q= 12.86 / ‘ce tee 
0.62 
q = 3.14 of nase = 31.50 
02 
We have thus: 
Qa. 

The above method gives directly the true value of 
h; but it involves tedious figuring, even in our 
example, which happens to admit of many simplifi- 
cations owing to the number of common factors. 
It will be easier, and often shorter, to obtain the 
value of h by first assuming ove which we; judge 
likely to be near the truth, calculating what dis- 
charge it would give from the two branches, and 
then calculating the head necessary to discharge the 
same quantity from the single pipe above the 
branch. Then, comparing the total height thus 
obtained with the known height of the water in the 
reservoir, we can deduce the true value of h by a 
proportion. 





Let us apply this method to the above example. 
We know at once that h must be less than 25, 
becanse that would be its value if the 24-in. branch 
were closed. Supposing we judged that 22 ft. would 
be about correct. We then have to solve the two 
equations : 


4 ¥28 
q = 12.56 —— = 149.00 
0.82 


2x 
q= ay/ —— ss 33.80 
0.33 


aleo, for the equal discharge throngh the 48-in. pipe 
above the branch: 
(182.90)* x 0.62 
(12.56)? X 4 
This height, added to 22, the assumed value of h, 
gives a total height of 54.87 ft. as against 50 ft., the 
actual total height. By proportion we have: 
h 50 
- = 
22 54.87 
This value of h agrees with that already found. 


If the £4in. branch were closed, we should have 
for the discharge : 


= 8.87 





Tx 
Q= 12.504/ —— = 1041 
1.24 


When the 24 in. branch was open, we had a total 
discharge of 174.73 cu. ft. per second. There isan 
increase, therefore, of about 9}¢ per cent. by,ppening 
the branch. 

Let us now see what the discharge would be if the 
branch were placed only 500 ft. from the reservoir, 
instead of 1,000 ft., all the other conditions‘remain- 
ing the same. 


We wiil assume h = 88 ft. and solve the two 
equations 


q= 12.64/——* = 42.5 
1500 * 0.00062 0.00002 


{ixd 
q 23 4/ = —— = 1915 


also 
(191.8)? X 0.31 


oo eee os 18,117 


(12.56)* K 4 


giving a total height of 51.07 as against 50. Re- 
ducing: 


h 50 
33 OL 
h = 2.3 


Using this value, instead of the assumed one, we 
have : 


/4x 23 28.8 
yegny/ =U = 12.56 4/ —_—- bay/ - ———— 


180,83 148,03 + 41.76 
very nearly. 

As compared with the discharge when the 24-in. 
branch is closed, this shows a gain of 19 per cent., 
just double the gain when the branch was located 
at the center of the pipe. 

Supposing now that the branch were placed 
1,500 ft. from the reservoir. Assuming 10 ft. as a 
probable value of h, we have: 


$x 1 
q= 12.56 = 142.46 
O00 > £0: 00082 


8 


x6 
go a./ At nas 


also: 


(161.7)* & 0.93 
er——_—_—_—— 
(12.50)? \ 4 


By proportion : 





h OD 
10 = 48.53 


h == 10,30 
Using this value instead of the assumed one: 


4 Tx 


1250 4/ 8 oe tne g/ Ep any/ 
eas = 144.57 + ne 


very nearly. 


As compared with the discharge when the 24-in. 
branch is closed, this shows a gain of not quite 3 
per cent., which is in marked contrast to the gain 
when the branch was only 500 ft. from the reservoir, 
being less than one-sixth of the gain, in that case. 

It wil! be interesting to study a little more in de- 
tail the question of relative discharges, We have 
seen that when there is no branch open on the 48-in, 
pipe, itsdischarge is 150,51 cu. ft. per second. The 
24-in. branches, wherever placed, increase the total 
discharge, bat diminish that in the 48-in. pipe, below 
the branch. By comparing the above quantities, it 
will be perceived that the flow from the 48-in. pipe 
isdiminished approximately by that proportion of 
the ,quantity flowing through the 24-in branch 
which is represented by its proportionate distance 
from the reservoir. Thus, when the branch is 1,500 
ft., or three-quarters of the length of the 48-in. pipe 
from the reservoir, asin the last case, its discharge 
is 19.62 cu. ft. per second. Three-quartersof this 
quantity is 14,715, which, subtracted from 159.51, 
leaves 144.795, or very nearly,that of the 48-in. pipe 
below the branch, as determ by calculation. 


In the same way half of the discharge, when the 
branch is situated half way from the reservoir, 
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stibtracted from 159.51, gives also very nearly the 
amount discharged below the branch. When the 
branch is 500 ft., or one-quarter of the total distance 
from the reservoir, one quarter of its discharge 
taken from 159.51 gives very closely the discharge 
as calculated for the 48-in. pipe below the branch. 

Let us now take au extreme position for the 
branch, and suppose it placed closer to the reser- 
voir, so that there is practically no portion of the 
48-In. pipe between it and the reservoir .There will, 
therefore, be no part of the flow from the branch 
subtracted from that of the main pipe, and the two 
will each discharge the same quantity as if the 
other were not there. That is, the 48-in. pipe will 
discharge 159.51,and the 24-in. 53.24 cu. ft. per 
second. 

If we should take another extreme position for 
the branch, and suppose it placed at the end of the 
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48-in. pipe, it is obvions that, with its assumed ris. 
ing grade of 4 ft. in 590, it would discharge no water 
atall. <A position could be found by trial where it 
would cease to discharge water, but for the object of 
the present investigation this is not necessary. 

If the above results ure plotted, as in Fig. 8, a very 
instructive diagram is obtained. The successive 
500-ft. lengths being laid off as abscissw, and the 
discharges measured upon the corresponding ordi- 
nates, it will be seen that their extremities all lie 
nearly in the same straight line. If, therefore, the 
discharges for any two positions of the branch be 
calculated, and astraight line drawn passing 
through their extremities, the discharge for any 
other position of the branch can be obtained by 
erecting an ordinate at the given point to the 
straight line, and the flow through the main also 
obtained by subtracting the proper portion of that 
of the branch. 

In practice, when making calculations similar to 
those under consideration, one error must be care- 
fully guarded against, namely, the supposing that 
the actual results will be exactly as calculated. 
The chief value of these calculations lies in the fact 
that they furnish quite trustworthy relative re- 
sults, that is, they establish fairly well in practice 
the fact that if a certain pipe delivers a certain vol- 
ume of water in a certain position, it will deliver a 
certain greater or less amount in another. The ac’ 
tual amounts, in either case, cannot be surely deter- 
mined, as they depend upon so many varying cir- 
cumstances about which, even when aware of their 
existence, we bave no exact data. 


(TO BE CONTINUED.) 


Pennsylvania Railroad Rules for Condemn.- 
ing Wheels and Axles, 


We have had several inquiries from engineers, 
especially foreigners, asking the meaning of the 
terms “shelled out,” “ comby,” “ seams,” etz., etc., 
used in the Pennsylvania classification. and copied 
from that in the Report of the Am. Soe. C. E. Com- 
mittee on the Form of Rails and Wheels, whose 
report we published Nov. 8 et seq. 1888. To answer 
these inquiries, and to inform others likewise about 
an excellent system which has now been used for 
inspecting several times more wheels, probably, 
than any other single system in the world, and 
which is also one of the most careful and complete, 
we reprint the substance of these regulations, omit 
the tales ov lnspenting Pity ee ln one 

s The large variation 
which often exists in the dismeters of wheels on the 





same axle is broadly indicated in the very first 
clause reprinted : 


Seo, 1.—Usina New Weer. 


1, Strict attention must be paid to the mating size 
stenciled on inside plate of wheels, 30 that wheels differ- 
ing more than one size shall not be placed on same axle, 
that is: Wheels measuring 112 may be mated with 1)1 or 
113, but in no case with 1l0or 114. To insure accuracy, 
each pair of wheels must be sized with wheel tape before 
mating. 

2. The pressure at which wheels are forced on the axle 
must not be less than 20 tons nor more than 35 tons, 


Sec. 2.—DISPOSAL OF SECOND-HAND WHEELS. 


1. Second-hand wheels found good for further service 
must be remated in accordance with Par. 5, Section 1. 
Wheels showing a tendency to wear at the flange should 
be mated together. Also, wheels showing a tendency to 
wear away from the flange. , 

2. If a pair of wheels is removed from service, they 
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should not be returned on the same axle, to the same or 
other service, unless both wheels size the same by the 
wheel tape, 

8. Under no circumstances mate a second-hand wheel 
witha new wheel. 

4. Second-hand wheels from Passenger Equipment 
Cars or from engines must not be transferred to Freight 
Cars if there is a probability of their running smoothly 
and giving further satisfactory service in the equipment 
from which they were drawn. 


Sec. 3,—INSPECTORS’ WHEEL REPOKT 


The following terms must be used in reporting the con- 
dition of wheels drawn: 

1. Shelled Out,—To be used when wheels become rough 
from circular pieces shelling out of the tread, leaving a 
rounded flat spot, deepest at the edge, with a raised 
center. 

2, Comby.—To be used when flat spots occur, composed 
of a collection of small holes in the tread. Care should 
be taken to distinguish between defects Nos. 1 and 2. 

3. Seama.—To be used when wheels show seams or 
cracks running lengthwise of the tread. 

4. Worn Flange.—To be used when wheels show the 
flange worn thin so as to make them unsafe, either from 
breakage or tendency to mount the rail. 

5. Worn Flat.—To be used when wheels have worn on 
tread so as to produce a flat spot. Do not confuse this 
term with “ flat sliding.” 

6. Worn Hollow at Flange.—To be used when wheels 
are worn hollow close to the flange, This defect is often 
associated with Nos, 4 and 5. 

7. Worn Hollow from Flange.—To be used when whecis 
are worn hollow on the tread, away from the flange, the 
wheel locking as if the flange seldom ran against the rail. 
Care should be taken to distinguish between this defec! 
and No.6, 

8. Burst.—To be used when wheels are cracked from 
thewheel—fit outward, by pressure from the axle, Length 
of crack should be stated. 

9. Broken Flange.—To be used when wheels are so 
broken, State length of piece broken of. 

10, Broken Rim.—To be used when wheels have the 
outside of rim, opposite flange, broken. State length of 
fracture. 

1), Cracked Plate.--To be used when wheels show a 
crack in the plate. Gire length and location of the same. 

12. Oracked between Plates Outside.—To be used when 
double-plate wheels show acrack in the hollow, where 
single and double plates unite. 

13. Oracked Brackets,—To be used when wheels are so 
broken. State number of brackets cracked. 

14. Broken in Pieces.—To be used when wheels are so 
broken that at least a portion of both the tread and 

flange is removed, 

15. Flat Sliding.—To be used when wheels show flat 
spots, caused by undue application of the brakes. 

16. Good for Passenger.—To be used when wheels drawn 
from Passenger Equipment Cars, or from Engines, are it 
to be returned to the same service. cw Li's 





17, Good for Freight.—To be used in reporting wheels 
good for service under Freight Cara, No wheel, however, 
showing a defect that would impair its safety for Passen. 
ger service should be considered good for Freight ser. 
vice, 

18. In reporting wheels, give the daté of casting; also, 
state in addition to the defecta, if any, whether the 
wheels are good for * Pass.,"" good for “* Frt." or “Serap,” 

19. Wheels often show more than one of the defects 
given above, In such cases report all the defecta, givita 
the one which condemna the wheel the first piace on the 
report. 

%. Wheels may sometimes be condemned for other 
causes than those given above ; for instance, they may be 
injured ina fire. In reporting such cases, the inspector 
will use such terms as will give a clear idea of the cause 
of removal. 

21. A wheel showing a fracture of any kind should be 
condemned, 

22. Inspectors must not allow a wheel to pass out of 
their hands untii it is plainly marked with chalk or white 
lead, ** Pass.” * Frt.” or“ Scrap,” to agree with weekly 
report. 

23. General terms, such as Flat, Cracked, Rough, Worn. 
out, Good, ete., should not be used, and tn no case will be 

received asa sufficient report. 


[Clauses 24 to 31, omitted, relate to form of re 
ports and other local details. } 


Src. 4.—AXLEs, 


1, The present practice of transferring Passenger 
Equipment Axles to Freight service when a maximum 
mileage is reached will be discontinued from this date, 
and the use of axles will be governed by the following 
table of * Journal and Wheel Fit Limits": 


| ’ . 
|| JOURNALA. W Hiee.-Fira 
Locomotive 
Truck Adlea. | Stand- | Stand- 
ard | Road | Shop ard 
| Size, Limit. [Limit Size. Limit 


Passenger 


Classes A anth.| | | 
K.N. is & P.'|5 in. 4% in ‘4% In. 5 in. i", in, 


Passenger — 


Other classes | 444 in. | 4% In ‘win. 44 in, | 4 in 
fre c ma! | 
“7 - — 4% in, 486 in. | dhe in. | 494 in, | 4% in. 
. — Other | 
ye a 444 In, | 4 In, + in. i'4 in. | 4% In. 
Tender Truck } 
Axvlea, 


Main. 4% im. | 494 in. 


MG in. | 3% in 
Mein. 434 in, | 4 in. 


» > er, 7 
Parsons 4 in, 4 in. 


Freight, . 
Car Truck Artes) on 
Passenger, 344 in. | Sin, 
Freight — ),000 || 
Iba. capacity, BY, In, 
» —— 40,000 | ‘ 
adie Bigin, | 3 in. | Bin. 44 in. 44% in 
Freigbht— Lees | | 
than 40,009 Ibe . 
capacity .| | 34g tn, | 2% in. | 3 in. M™in.|4 In, 
Freight- aa 1} 
Journals (less | | ; 
than 7 in). H | 254 in. | 294 tn. 4 in. 


Sein. +4 in, 454 1in 


344 In. | B44 in. | 444 In. | 454 in. 


2. It will be noticed that there are two journal limits 
called * Road Limit” and” Shop Limit,” 

The “ Road Limit” is for the use of Inspectors, who are 
hereby instructed not to allow any journal which to their 
knowledge has reached this limit, to remain in service, 
but to send car to shop, or report the locomotive to the 
round-house foreman, as the case may be, for change 
of axle. Inspectors will be required to know that no 
journal on which they have renewed the bearing has 
reached this limit, and they should take all other oppor- 
tunities afforded, such as when boxes are responged, to 
look at and if necessary to measure the journals in order 
to guard against any journals which have reached the 
* Road Limit” remaining longer in service. 

8 The * Shop Limit” for journals and the “ Wheel-Fit 
Limit” are for the use of shopforemen and any persons 
having charge of the renewals of wheels and axles or 
shop repairs of any kind to trucks, and they wiil be re- 
quired to know that no axle which has reached either of 
these limits shall be placed in service, or shall be allowed 
to go from shop into service, under any clase of rolling 
stock for which either limit has been reached, but this 
does not probibit the placing of axles which have reached 
the limit under one class of roiling stock, in service under 
another class whose limits are less. 


Sec. 5.~—Inspecrors’ AxLe Reports. 


Inspectors in reporting axles will use the following 
terms to describe their condition: 1, Journal worn 
botiow. 2. Journal worn taper. 3. Journal worn too 
small. 4. Journalcut. 5. Collar wornthbin, 6. Collar 
worn off. 7. Bent. 8 Journal broken. 9, Broken in- 
side of wheel—fit. 10. When otherwise broken, state 


where and how. 


Prorit SHARING.—H. K. Porter & Co., of Pitts 
burg, Pa.. locomotive builders, have made the second 
annual distribution of a percentage of the profits 
among their employés. 
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Coming Technical Meetings. 


Civil Engineers’Club of Cleveland,O.—Regular meeting 
March 12. Report on Applied Science. Secy., James Ritchie, Case 
Library Rooms. 

New England Raliway Club, Boston, Mass. — Regular 
meeting, March 13. Boston & Albany passenger station. 

New Eng'and Water-Works Association.—Next meet- 
ing, March 13. Secy , R.C. P. Coggeshal!, New Bedford, Mass. 

Engineers’ Club, Philadeiphia, Pa.—Regular meeting, 
March 16 Secy.. Howard Murpoy, 1122 Girard St. 

Engineers’ Ciub of Kansas City, Mo.—Kegular meet- 
ing, March 1& Seev., Kenneth Allen, 310 Baird Building. 

Engineers’ Society of Western Pennsylvania, Pitts- 
burg. Pa-—Regular meeting, March 19. Secy., 8. M. Wickersham, 
Penn Bidg. 

Boston Society of Civil Engineers, Boston, Mass.— 
Regular meet ng, March 2. Secy., 8. E. Tinkbam, City Hall. 

American Society of Civil Engineers, New York.— 
Regular meeting, March 20. Secy., Jobn Bogart, 127 E. 234 Sv. 

Engineers’ Club of St- Louls, Mo. —Reeular meeting, 
March ®. “Street Car Runn ng Gear,” B F. Orow; Rewminis 
cences of the Con tract on of the Union Pacific Railroad,’’ C. H 
Sharman. Secy., Wm.H. Bryan, 709 Market St. 

New York Rallway Ciub.—Next meeting, March #1. Rooms, 
113 Liberty 8+... New York City. 


Western Society of Engineers, Chicago, Hl.—Regular 
meeting, Apr. 3. Secy., John W. Weston, Gaff Bullding. 


THe question of the proper form of bridge 
floors has been from time to time discussed in 
almost every aspect in these columns, but we 
feel it a duty again to call especial attention 
to the consequences of one very common, we 
might almost say standard, defect, as graphi- 
cally illustrated in our views of the late St. 
George disaster, which appear elsewhere. It 
is, we are quite ready to admit, rather the rule 
than the exception to.space bridge ties wide 
apart as they were on this bridge; usually 
8ins., and sometimes even more; but that it 
is a custom which would be more honored in 
the breach than in the observance, we think 
follows unavoidably from the facts of this fear- 
ful disaster, since it can be directly traced to 
the effect of a too open floor, and to nothing 
else. The escape of the front part of the 
train, and the slight deviation from the track 
of the rear part, amounts almost to demon- 
stration that had the floor been solid enough 
to stand heavy banging, there would~ have 
been no wreck at all on the bridge. 


The purpose of such wide spacing, of course, 
isto save timber, and only that, unless there 
may be some vague idea that it is desirable to 
have the ties wide-spaced to save trouble from 


snow, But the saving is so trifling, and the 
consequences in many cases so disastrous, 
that the real strength of this bad practice 
would seem to lie only in the fact that most 
engineers think little of what may happen 
after the road is built, but unconsciously as- 
sume that their duty is simply to provide for 
trains on the track, and that itis the operating 
officers’ duty to keep the trains there, or take 
the blame for the consequences. At least, 
such apparent mental attitude seems to be 
broadly indicated by some other bad but 
common details of construction, like short 
ties on small structures, neglect of rerailing 
guards at bridges, etc. ete. 





Bur the unfortunate fact is that trains do 
not and will not stay on the track falways. 
For every one serious accident there are a 
dozen or two simple derailments or break- 
downs and sooner or later there is sure to be 
some such occurrence on every structure or 
every mile. The only track in the world on 
which this danger is fully admitted and pro- 
vided for is on the 50 miles or so of elevated 
railway in New York and Brooklyn, every 
foot of which is protected by a double heavy 
guard-rail for each rail, leaving only 2 or 3 
ins. play for the wheels. Great has been 
their reward. Again and again have they 
had derailments or collisions at various unex- 
pected (of course) points, but in no cast have 
any serious results followed, as a direct and 
evident result of this ever-present protection. 
A like continuous protection is not to be ex- 
pected on surface roads, and perhaps even 
when they pass over bridges it may not be ex- 
pedient to have it as heavy and complete; 
but surely it is not too much to demand of 
every cautious man that he shall make a floor 
so nearly solid and continuous that derailed 
wheels will have a fair chance to go over it 
without such results following as are shown 
in our Fig. 2 on another page. No structure 
with the ties on it spaced 8 ins, apart affords 
such a roadbed. 
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THr Chicago Tribune is so excellent and 
ably edited a journal, and it is so seldom 
that it takes other than a high and honorable 
stand on questions of public interest, that 
we are sorry to note that of late it seems to 
have become seriously infected with ‘“‘ Rail- 
wayphobia.”’ It loses no opportunity to at- 
‘tack the railway corporations, and to counte- 
nance the efforts of those legislators who are 
trying to cut down. railway revenues; and not 
content with this, it is doing all it can, which 
we believe is not much, to defeat the present 
movement toward securing harmony among 
the Western railways in order that the dis- 
astrous experiences of 1888 may not be re- 
peated this year. 

The Tribune has shown such especial annoy- 
ance at each step in the formation of the Inter- 
state Railway Association, or what it calls 
the “‘gentlemen’s agreement,” as to almost 
suggest that it is interested on the “‘bear”’ side 
of the stock market. 

This cheap sort of talk takes a still worse 
form in a recent editorial entitled, ‘‘Two 
Kinds of Railway Management,”’ which pur- 
ported to draw a contrast between the man- 
agement of the Atchison, 'l'opeka & Santa Fé 
and the Chicago & Alton systems. The bur- 
den of the article lay in assertions that the 
former system was loaded down with watered 
stock, to which all its present financial 
troubles were due: -We quote as follows: 

As the bonds (of thé Atchison] represent -all the cap- 
ital actually invested, and the stocks are only “sugar” 
thrown in to sweeten the sale of them to investors, the 
failure of the company to pay dividends or chromos is 
calculated to give a false impression, If the Atchison 
system was called on to pay revenues only on the capital 
actually invested and was not loaded down with watered 


stocks, it would be in a flourishing condition and com. 
mand high credit. ; 


Last year the Alton paid all its fixed charges, a dividend 
of 8 per cent. on its stock, and had a surplus in the treas- 
ury of over $200,000. The Alton Road is properly capita)- 
ized—its stocks and bonds are honest and genuine, repre. 
senting capital actually put into the treasurpof the com. 
pany. The property is managed according to correct 
business principles by capable, conservative, and trust- 
worthy men. The Alton Road is managed for traffic and 
earnings, not to float bonds or promote stock watering 
or Wall Street gambling operations. It has not built or 
bought branch lines for speculative purposes. 





Ir will be seen that the Tribune declares that 
the stock and bonds of the Chicago & Alton 
represent capital actually owned by the com- 
pany ; that is to say, the total stock and bonds 
of the company, at par value, it believes to be 
no greater than the total amount which has 
been expended in the complete construction 
and equipment of the road and which is now 
in use in carrying on its operations. Now, 
according to the last issue of Poor’s Manual, 
the Chicago & Alton company’s balance sheet 
shows a total capitalization of $39,443,205 upon 
railway lines with an extent of 849 miles, or at 
the rate of $46,458 per mile. By the report 
of the Atchison Company just issued, its 
total capitalization is : stock,$75,000,000 ; bonds, 
$47,933,000. This capitalization is on railways 
with a total extent of 7,121.52 miles. Hence 
the capitalization of the Atchison system is at 
the rate of $17,257 per mile, If, asthe Tribune 
alleges, the bonds alone represent the ac- 
tual cost of the Atchison properties, then 
they must have cost the smali sum of $6,732 
per mile! It should be said that the contrast 
is not quite so strong as this, for there is 
large umount of stocks and bonds of lines 
controlled by the Atchison held outside the 
Atchison company; just how much, the re- 
port before us does not state. But the amount 
is at any rate too smalito alter the fact which 
we wished to point out,—that the Atchison 
system is far from being over-capitalized in 
comparison with other-roads of the West. 

It is a most commendable rule of procedure 
not to hita man when heis down; and because 
the Atchison system, for reasons quite apart 
from its managers’ actions, is now under a 
financial cloud, is a very good reason why its 
managers should not be unjustly accused of 
sins of which they are most evidently not 
guilty. 


A PROMINENT engineer sends us, in a personal 
note, the following significant expression of 
views as to the American Society of Civil En- 
gineers. While we must not be understood as 
endorsing it,’or as giving any opinion in 
regard to it, it does, we kuow, voice a senti- 
ment of discontent which is becoming wide- 
spread. Some of the views expressed in this 
communication we should, if we were to dis- 
cuss them at all, dissent from decidedly, but 
to others we should us emphatically assent. 
It is idle to deny that the Am. Soc. ©. E. does 
not now stand on the permanently satisfactory 
basis of the Inst. C. E.in London, and it will 
be greatly for its welfare ifa sufficiently large 
body of its members recognize this fact in 
time. To mention only one matter, to which 
we have had occasion to allude in a practical 
way very recently, the manner of nominating 
and electing officers, and the size and compo- 
sition of the governing body when elected, is 
such as to inevitably throw the practical run- 
ning of the Society into the bands of a mere 
handful of members, if it is to be kept running 
at all; and when things under these condi- 
tions are, in the opinion of a large body of 
members, going wrong, it necessitates a more 
or less irregular and un nt movement 
in opposition to give expression to their 
views, and so bring out the real feeling of the 
Society, which ought to havean established op- 
portunity for annual expression. 
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rrespondent remarks : 

eS ae hasevidently worked hard to push 
the American Society, but, as you are well aware, many 
engineers consider it the only obstruction to a real na- 
tional organization that exists in the country. It is or- 
ganized on a purely local basis, and can never become 
pational with its present organization. And the majority 
of its members,who control its action, show no symptoms 
of wishing to make it £0. 

It is ti ue that the effort inaugurated some years ugo for 
a partial Federal organization of the local engineering 
societies, has not developed as rapidly as was then hoped. 
It, however, has grown surely and is on a solid basis, more 
so than ever; and, what is of more importance, it has 
cultivated a sentiment in favor of an organization differ- 
ent from the Am. Soc. and it is sure to come. I shall not 
be surprised if it comes soon and suddenly, and when it 
does come it will come to stay. Many of the most promi- 
nent members of the Am. Soc., in the West particularly, 

_.. are now advising a convention to take up the 
matter, and I hope it will find earnest support in the East? 
in faet I know that it will. It is quite likely that the 
movement will be inaugurated by the Association request- 
ing all societies in the country, not only those belonging 
to the Association but those outside of it, to participate 
in a convention, for the organization of a Federal union, 
If the epirit that dominates the Am. Soc. was not nar- 
row and pretentious, it would co-operate in such a con- 
vention and the result would be something that the en- 
gineering profession of the country could be proud of, 
which they cannot now be, in the true sense, of any ex- 
isting organization. 


sie saisimeinald 

A CORRESPONDENT writes us; 

In all the Am, Soc. C. E. proceedings there is only one 
paper (DE VoLsEN Woop’s, Vol. IIT) on back-water from 
dams; and in none of the Am. Soc, C. E. or Inst. C. E. 
papers is there anything on the partition of water 
power. Do you know where anything valuable is to be 
had on either of these subjects? 

Every phase of the latter subject has prob- 
ably been studied at Lowell, Mass., more care- 
fully than anywhere else in the world, by in- 
vestigations under the charge of Jas. B. Fraw- 
cts, whose ‘“‘Lowell Hydraulic Experiments,” 
and various reports on the subject (many of 
which,we fear. are now out of print) must very 
nearly cover the subject. There has been a 
great amount of other valuable work of the 
same kind done elsewhere in New England, 
and nota little in California. We are unable 
without considerable investigation to give our 
correspondent the specific references he de- 
sires, nor probably with any amount of inves- 
tigation could we do so as completely as can 
some of our readers who have made a special 
study of such matters. We shall be obliged if 
any such will forward us more in detail the 
information asked for. 





Varying Ideas about Rail Sections. 





Before we were able to complete what we had 
to say* about Mr. Don J. WHITTEMORE’s propo- 
sals that the heads of all rails should be made 
flat (beyond what was necessary for a short cor- 
ner radius) it has come about that we are 
ready to present, as wedo on another page, a 
variegated assortment of the ideas of other peo- 
ple in regard torail sections. All these ideas 
come from men who ought to know, whose 
business and whosé duty it is to know, 
what form of section will give best service 
How little they have been able to agree among 
themselves is at onee apparent from the 
sections ; and it is certainly a significant fact—- 
or if not that. it‘is at least a curious coinci- 
dence—that almost the only single detail in 
which they are able to agree is that about a 12- 
in. radius, or a little less, is about the proper 
thing for the head ofthe rail! Out of the 19 
sections, 14 have this radius, and the other 5 
what is practically the same thing only “a 
little more so.”’ a 10 to 10} in. radius. 

We are far from regarding this agreement 
as conclusive; the designers may easily all be 
wrong on the one thing that they agree in. 
But on the other hand it must in’ candor be 
admitted that such coincidence of judgment 
as to one detail, after the very great amount 
ot study which rail sections have had from 


*EXGINEERING News, Feb, 16, 1880. 
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many different men of many different minds 
about everything else connected with rails, 
does throw a very strong burden of proof upon 
any one who asserts that in the one direction 
in which they have heretofore agreed there 
was no trouble to be looked for, lies the 
whole of the trouble. Underthese conditions 
itis surely incumbent to prove by direct evi- 
dence (1) that there is a cause in the neglected 
direction sufficient to explain the unfortunate 
results ; (2) that these results are notexplicable 
otherwise ; and (3) that the proposed new form 
of rail will avoid these results. 

The last would probably follow if the first 
two were granted, but the first two we are 
compelled to hold that Mr. Wuitremore has 
wholly failed to prove. What he may be ad- 
mitted to have proved is, that the customary 
crowning of the top of the rail can hardly be 
doing much good, and is exceedingly likely to 
do some harm at least, so that, if there be any 
crowning at all, it should be very slight. But 
we have too fresh a remembrance of the great 
harm that was done by Dr. DuDLrEy’s supposed 
discovery that to have a rail wear well, it 
ought to be nice and soft, to wish to see some 
second turning aside from the real issue to 
follow what might prove, and according to 
our best present understanding would prove, 
a mere will-o’-the-wisp, differing from Dr. 
Dvuptey’s in doing no harm, but resembling 
itin leaving great errors of practice to go on 
unchecked. We are not, as at present advised, 
opposed to Mr. Wuitremore’s flat-top rail; 
we are inclined to favor it: but what we can- 
not believe on the evidence submitted is that 
it will make any important or appreciable dif- 
ference either way, all other things being 
equal. 

For of what does this evidence consist ? It 
consists, first, of a very valuableand carefully 
collected body of facts going to demonstrate 
what well-informed men were pretty well sat- 
isfied of before, that the heavily loaded drivers 
do the great bulk of the damage to rails and 
tires, leaving the much greater tonnage of cars 
to do much less aggregate damage. This 
must be at once granted, as also the further 
conclusion that it is not abrasion but defor- 
mation of section at and near to the juints 
which causes the failures of most modern rails. 
But there are many causes which may con- 
tribute to promote this latter, one of which 
at least affects the question of section in an 
entirely different manner, and is evidently 
regarded as very important by most of the 
designers of the sections elsewhere illustrated, 
viz., that the rails are rolled too hot, espe- 
cially when the head is disproportionately 
heavy, and hence that so little work is done 
by the rolls on the thicker parts of the section 
as to leave them spongy and,'so to speak, 
“rotten.’”’ All the examples of split or other- 
wise defective rails with which Mr. Wurrtrte- 
MORE accompanies his paper (see p. 159 of our 
issue of Feb. 23) seem to us to owe their de- 
fects chiefly to this cause. beyond doubt, and 
in no sense to the effect of loads impused after 
manufacture. Certainly, positive proof, ad- 
mitting of no other interpretation, is iequired 
to prove the latter. 

The positive proof submitted by Mr. Wuarrtrte- 
MORE as to the bad effect of curved tops is: 

(1) Experiments made by him, eupplement- 
ing similar ones make by Mr. O. Cuanvre in 

1876. The latter showed that the insistent 
loads per square inch varied from 26,607 to 85, - 
961 lbs.,5 out of 16 tests showing over 75,000 lbs. 
per sq. in. ; 3, 60,000 to 75,000 ibs. ; 1, 58.333 Ibs. ; 
2, 40,000 to 50,000 lbs., and 5. 26,607 to 35,594 Ibs, 
The average of the 16 tests is 57,689 lbs. per sq. 
in. Mr. Wurrremone adds two tests of his own, 
each the average result of a series of tests; 
the first average showing 16,000 lbs. on 1.7 eq. 
in., or 9,412 lbs.. per sq.jin., and2the other, 18,- 
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800 Ibs. on 0.86 sq. in., or 16,047 lbs. per sq. in., 
being greatly less than Mr. CHANUTE’s results, 

(2) In proof that these pressures are so ex- 
cessive as to be destructive to the metal by 
crushing, Mr. WHrtTreMorE submitsa formula 
by Prof. Freperick GrasHor, of the Poly- 
technic School at Carlsruhe, “fone of whose 
formule has been extensively used in this 
vountry for determining constants for rollers 
on plane surfaces in nearly every first-class 
bridge specification for many years.’’ Using 
a modulus of elasticity of 29,000,060 and 30.000.- 
000, based on Mr. Curistrre’s experiments, Mr. 
WHITTEMORE deduces that by Prof. GrasHor’s 
formula, with an elastic limit of 40,000, the safe 
load on a 70-in. wheel, resting on a rail top of 
12ins. radius,is only 7,008 Ibs. (see table in our 
issue of Feb. 16, p. 142), whereas a flat-top rail, 
by the same formula, would sustain 23,243 Ibs. 
without exceeding the elastic limit, or over 
three times as much. 

Now, relatively, we see no reason to question 
the approximate correctness of these results. 
They are in accordance with reason and the- 
ory; but as regardsthe absolute values given 
we fail to sec how they can be regarded as en- 
titled to any great consideration. In the first 
place, it does not appear that the formule 
rest on any direct experiment with such curved 
surfaces, and the limit of elasticity especially 
is probably very different when load is applied 
to the center only of a large surrounding 
mass from what it is when it is applied uni- 
formly to the entire mass, as in Curistir’s ex- 
periments. No man is justified in making 
so large and dubious an assumption as the ex- 
istence of such equality, and then asking the 
profession to believe that poor rail wear is 
due to these tabular values being exceeded 
because of the form of the rail top. The true 
method is to determine by experiment the ac- 
tual limit of elasticity under the actual condi- 
tions by loading a wheel on a rail until it 
really causes permanent set by producing a 
dent, exaggerating the conditions of practice 
somewhat, but leaving them similar if not 
eaual. Weare greatly mistaken if the elus- 
ticity limit K, under these conditions, will not 
be found several times higher than it is under 
Mr. Curistie’s wholly different conditions, and 
as the safe load varies as K? it will be seen how 
greatly any difference of this kind is likely 
to affect the result. We can, moreover, as- 
sert positively from a personal test that the 
heaviest !ocomotive driver resting on one spot 
of a new rail fora day or more is not able to 
preduce an indentation which a ray of light 
will detect; and if not under such conditions, 
how much less when the engine is in rapid 
motion. -For bridge rollers, Prof. GrasHor’s 
formula is no doubt a safe and sound une, 
but the conditions are so wholly different that 
it would seem as if no formula found for such 
a purpose could likewise be found for use 
in designing rails. The bridge roller is (1) of 
very small diameter, (2) continuously loaded, 
(3) rotated with extreme slowness and back and 
forth through a small arc, and (4)—and above 
all—is so small and cheap an affair that there 
is no reason or excuse for not making it of 
ample size for all emergencies. 

With rails and wheels it is far different, and 
therefore we submit that it is not reasonable 
to ask engineers to accept a German )ro- 
fessor’s dictum about the one as gospel like- 
wise for the other, even if he did say, as we 
believe he did, that it might be extended to 
that use without direct experiments, when 
direct experiment is so easily pogsible. The 
tendency of German professors to push the- 
Gry to the utmost is well known, and we are 
quite rea‘ty to believe that Prof, Grasnor may 
be, as Mr. Waitremone describes him, “ one 
more astute than the celebrated character in 
Hudibras, 
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Who could distinguish and divine 

A hair, ‘twixt south and southwest side, 
And wisely tell what bour 0° the day 
The clock does strike by algebra.’ 


But that kind of astuteness is not exactly 
what is wanted. We want experimental facfs. 
We want the proof that 7,008 lbs., or twice or 
three times or four times or five times that 
load, placed on a 70-in. wheel resting on a 12-in, 
radius rail top forany length of time, will pro- 
duce a permanent set We have no belief 
that it will, although it does not admit of 
doubt that it will take a less load than it will 
to produce permanent set in a flat rail loaded 
exactly evenly with a flat wheel. 

But exactly even loading is a thing not 
easy to obtain; and there are these arguments 
against a perfectly flat top which have not yet 
been noted: (1) Unless with rail and wheel 
tread exactly horizontal or equally inclined,the 
bearing will be on one edge of the rail or the 
other in any case. (2) Ap equal load will do 
much more damage under these conditions 
than if similarly applied atthecenter. (3) The 
worn surface must be horizontal as well as 
the original top, or the original flatness will 
soon be lost. Our impression is that the rails 
would wear slightly crowning in any case, as 
they do now (the play of the wheel alone 
would tend to provoke this), and that it would 
be impossible to cause an effective bearing 
over more than 4 in, to 1 in. laterally. 
In addition we have (4) rails now near to, and 
permanently retaining about a 12-in. top radius, 
as shown by the section taken by Mr. Tuos. 
Ropp, of the Committee on Form of Rails 
and Wheels, published in ENGINEERING 
News of Oct. 8, 1787, and republished 
in the Committee’s report, pages 38 39. As 
railand wheel wear inevitably tends to wear 
off those parts most which sustain dispro- 
portionate loads, it seems to us an unavoid- 
able conclusion that with a 12-in, railtop, every 
partofthe head is about equally loaded and 
worn, for it is notable that the top curve of all 
the worn rails is almost exactly symmetrical 
relatively to the axis of the rail. 

The conclusions to which we seem to be led 
are therefore: (1) that the actual wear or loss of 
metal from rails and wheels may all be ex- 
plained as coming from abrasion or rubbing, 
but is not the cause for the removat of most 
rails; (2) that deformation of section results 
chiefly from defective material or manufac. 
ture and is not aggravated or materially 
affected by the precise form of the top of the 
section; (3) that cracks and breaks are still 
less affected by this cause, whence it follows 
(4) that no change in the top curve of rails can 
materially benefit or affect existing condi- 
tions: it is certain in some ways to do some 
good but likely alsoin other ways to do some 
harm. 

That these ure the views to which the major- 
ity of designers are coming is strongly evi- 
denced by the sections which appear else- 
where, the predominating tendency in those 
most carefully studied being to reduce the 
disproportion in thickness in the various parts 
of therail. The facts of the designs, briefly 
analyzed, are as follows: 

The proportion of metal in the heads rauges 
all the way frum 39.1 to 52.0 per cent. There 
are with: 

3&1 to 41 8 per cent in, head . 
$3.6 to 44.2 


46.1 to 49 8 xe = 
51.9 to 0 - = 


The adopted Michigan Central section has 
41.8 per cent. of its metal in the head, being 
thus much smaller in the head relatively than 
14 out of the 19 sections. Even the English 
bull-head section has 47.1 per cent. of its 
metal in the bea‘. 

The rails which have the smallest heads 
have for the most part the thickest neck, and 


vice versa. Thus, to take only the extreme of 
the above table, the four rails with largest 
heads run in order of size: 


Averuge 
On the one hand, the five rails with emall- 
est heads run in order of size: 
30.1 2 

2 0 
21.6 
21.8 
21.9 


Average 0 62 22 
Difference o.13 5.00 

The plain object in the “ big head’ designs 
is to get allthe metal possible in the head, 
with the idea that the metal to be worn away, 
and the consequent life of section, is thereby 
increased. The effect is to make the head very 
much bigger than any other part, hence to 
keep it very much hotter in the rolls, and 
to leave the rolls to expend comparatively 
little work on it. 

The plain object of the light-head ections 
is toremedy this state of things so far as pos- 
sible, making the head smaller and the base 
larger, and making the neck likewise thicker 
£0 that it may not cool so quickly. It is evi- 
dent that the effect must be to make the whole 
rail ofa much more nearly uniform tempera- 
ture when it leaves the rolls, and hence to ex- 
pend much more work upon the head. In 
this direction we believe there is great chance 
of good results; in shaving a thin film off the 
now usual top, not much chance of a percep- 
tible effect of any kind, _ good or bad. 


The Water-Works of the North Central 
States,* 


Bis 

Table 8. £, showing cost and revenue per 
head, tap, ete., gives the fairest basis of com- 
paiison of the States and groups thereof, and 
in this Indiana’s rank is low. Its invest- 
ment per head in water-works is among the 
smallest inthe Union, only two of the South- 
ern States falling below it, most being far 
above; its works are likewise among the 
cheapest, as shown by the cost per mile of 
main. No Southern State, and in New Eng- 
land only New Hampshire and Vermont, 
which have many small works, fall so low in 
thisitem, As a natural consequence of this 
fact the population per tap is very high, 17.6— 
more than double the average for the group— 
indicating that only a small portion of those 
potentially supplied actnally use the water. 
The seeminggZparadox of many “‘floaters’’ and 
little water, to which we have already alluded, 
we leave every one to explain for himself. 
Compared with Obio and Michigan, [ndiana’s 
revenue from its water-works is good, but the 
revenue per head and mile of main is low. 
Indiana is also by far the most backward 
State in the group in respect to the use of 
meters, although the group asa whole uses 
fewer meters than any of the other groups, 
as will be seen from the last four lines 
of the table. One does not gather an altogether 
favorable opinion of Indiana as a progressive 
State from these statistics, nor from some 
which follow. 

Taking the groups as a whole, the cost of 
works per head is quite uniform at $23.50, 
New England being high at $35.30. The cost 
per mile of mainis cheap inthe North Cen- 
tral group ($13,780 against $16,080 to $21,000) 
doubtless because of the absence of costly res- 
ervoirs and conduits, Thecost per tap is 
highest in the Southern States and New Eng- 
land ($283 and $269) and lowest in the Middle 
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group ($176 against $197 in the North Centra)), 
The revenue per head is singularly uniform 
in all the groups ($2 to $2.66); the revenue per 
tup ($16.90 to $25.30) lowest in the Middle 
States and highestin the South, and the tota| 
revenue per cent, highest in the North Centra! 
group, 9.72 per cent. against 9.40 Middle, &.93 
Southern and 7.54 New England. 

Table 9-E shows a somewhat striking con 
trast in respect to kind of works. There are 
only 16 gravity works out of 331, or 4.8 per 
cent, in the whole group, against 13.1 per 
cent, in the South, 42.4 per cent, in the Middle. 
and 60.4 per cent. in the New England States. 
Indiana has no gravity works and Michivay 
and Illinois only 5 between them. Direct 
pumping works here first become the predom- 
nating type, and works pumping to reser- 
voir the rare exception. The broad contrast 
between the sections is shown in the following 
table, which concerns pumping works only. 


Per cent. of works  Reser- Signd- ee) 
pumping to voir Tank. ine, Direc t, Total 
North Central..... .. as 8 16.5 3. 46.5 100.0 
22.2 31. 13.9 100.0 
w0i0sss . 14.1 . 17.2 100.0 
New England . ‘ 17.1 28.5 17.1 100.0 


Michigan .. wee ; 7.3 : 75.6 100.0 
Iilinois 3. 34.5 2%, 24.1 = 100.0 

The two States given last illustrate the ex- 
tremes of the North Central group. Michigan 
has hardly any but direct pumping works; 
Illinois chiefly tanks and stand-pipes. Why 
this should be, we cannot explain. It is nota- 
ble that in Illinois nearly all the direct 
pumping works are of old date. Before 1880 
14 out of 27 pumping works were direct; since 
1880 only 7 new pumping works have been built 
against 538 works pumping to reservoirs, tanks» 
or staud-pipes. The same tendency is visi. 
ble in Wisconsin. Indiana continues to favor 
direct pumping, and so does Michigan. 

The sources of supply, shown in Table 10-F, 
likewise show a very marked contrast, Not 
less than 41.5 per cent. of the works depend 
on wells for a supply, largely artesian wells 
Some of these wells. are only 400 ft, deep; the 
deepest, 2,000 to 2,510 ft., so far as our records 
show. Wisconsin has no less than five ‘‘grav- 
ity’? works supplied from wells without pump- 
ing, the wells flowing out under pressure so 
as to give in one case 43 lbs. per sq. in. pres- 
sure, in the mains. ‘here are two or three 
other such works in other States of the group. 

Surface supply is hardly used at all in this 
group, and spcings very little, only 12 per 
cent.of the works depending on either, against 
about 36 to 33 per cent. in the other groups. 

The lake supplies are numerous only in 
Michigan and Wisconsin, and more than half 
those classed as lake, draw from the Great 
Lakes. Of brook supplies, there is not a single 
one, for the good reason that there are few or 
no brooksin this region fit for water supply. 
Only ina hilly region are brooks sufficiently 
pure and constant. Rivers and creeks supply 
about one-third of the works in all the groups 
but New England. 

The average working pressures, shown in 
Table 11-E, range somewhat lower than the av- 
erage of other sections, the larger numoer 
being between 40 and 50 lbs. ‘he fire pres- 
sures, Table 12-E, are some of them very high. 
A much larger total of works than in any other 
section are arranged to give higher fire pres- 
sures, 198 out of 310 pumping works reporting 
such, while it is quite certain that many of 
those which do not specifically report fire pres- 
sures really have a higher one. The bulk of 
the fire pressures are between 70 and 130 lbs., 
but a large number run from that to 290 Ibs. 
The excess above normal pressure ranges from 
30 to 90 Ibs. for thie most part; but Canton. IIl., 
for exemple, ranges frovs 38 working to 200 ibs. 
fire pressure. 

Table 13-E, showing the ey of the 
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works, shows likewise some striking con- 
trasts. No group gives such a heavy percent. 
of public works as this, as shown in the fol- 
lowing comparison, the “ population ” spoken 
of being the 1889 population of the present 
water-works towns: No, 80. So, Mid. New 
Cen. Atl. Cen. dle Eng. 
Per cent. public work wpplied 446 Okt 25 18d 23 
Pop'n per private works 6,485 6,100 13,080 4,900 3,980 

Indiana compares badly with the other 
States of the group, in this as in other details ; 
55 per cent. of its water-works population has 
had to trust to private enterprise for water 
against only 15 per cent. in Ohio, and 18 per 
cent. in Iilinois. Indianapolis is, with two ex- 
ceptions (San Franciscoand New Orleans), the 
largest city on the continent which has trusted 
to private enterprise for its water-supply, and 
there are several other large towns so sup- 
plied. Michigan is conspicuous for the num- 
ber of small public works, leading all the 
States so far reviewed in all the groups, very 
largely. Wisconsin has trusted extensively to 
private enterprise, and especially to outside 
companies, huving an unusually large number 
of the latter. The number of de facto outside 
companies is larger in all the States than is in- 
dicated by our returns, however,the name only 
boing local sometimes, while the works are 
really controlled as an outside investment. A 
strong argument may be made in favor of 
small towns trusting to private enterprise for 
water-works, as really cheaper for them, but 
the same can hardly be said of large works. 

In use of meters, Table 14-E, this group is 
backward, as we have noted. There are only 
6townsin the whole group, with as many as 
one-sixth of their taps metered, and only one 
ot these is a large place. Most of the large 
cities have but very few meters. ; 

Hydrant rentals, Tuble 15 E, range high. 
The most common rate is $75, and the average 
decidedly higher than in any of the other 
groups. Thegeneral average is somewhat over 
$55. 

The different kinds of pumping machinery 
are shown in ‘Table 16-E. Asis to be expected, 
the agzregate pumping capacity is very large, 
aggregating 1,167.3 millions of gallons daily 
capacity, against 366.lin the Soutn Atlantic 
and South Central g.ioups, 981.2 millions in the 
Middle group, and 342.1in New England. The 
extent to which the séleciion of makes of 
pumps is influenced by merely local causes or 
examples is very notable. Thus, the Walker 
pump is one genera.ly used in Michizan, 
but not appearing at all in any of the other 
States. Possibly there may be some. Walker 
pumps inclu led among the “miscellaneous” of 
other States, from the make not being s) eci- 
fied, as under that heaa a considerable variety 
of pumps are included, such as water-power 
puoips, large pumps of local design, or by 
oth»r than regular pump-makers, pumps of 
unknown or unreported makes, etc. 





Bl. Davis Deane Kono. 
31 l 145.0 276.8 51.5 3.0 85.0 62.4 1167.3 
05 87.4 s1.0 B84 60 46.2 18.0 366.1 
22 346 1569 hl BT 1k BLL 81,2 
62.9 123.8 17.5 21.4 12.5 30.5 19.5 342.1 
746.7 700.8 5822 1374 W2 18.1 120 28067 


The Holly-Gaskill pumps have a large lead 
in this group, 108 pumps with 276.8 million gal- 
lons’ capacity against 8 Worthington pumps 
with 145.0 millions gallons. In all the five 
groups so fur reviewed, however, which in- 
clude: practically all the States east of the 


Mississippi River, the totals are: 
Million galls. 





NR ik ik, er a “ae 
Holly-Gaskill ..... 5az.2 
a Pebah O8SC <b daidees dea ut 187.1 
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Knowles.... SbF ods docs Sunccvecceuns 122.9 
I ih Oe svete eck SES L 49.2 
Other smaller maners.... ................. 371.3 
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TABLE 
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Norts CENTRAL STATES WATER-WORKs. — ( OST AND REVENUE PER HEAD, TAP, MILE 


. ~OF MAIN, 


Cost per - 








ETC. nici teillloainnsteailiii 


Revenue per Population on 


water works. P.C, 

: ° —— rey, 

State. head | head to 

on mile ot ton on mileof . ap per per ost 

wiater-| main. ap- w'ter main, ee lap meter. 
works wks. 

Obio...... «.--+-+-) $27 40 | $17,800} $268 $2.16 $1402 | $21.20 9.8 225 7.87 
Indiana ...-..---- 15.38 10,720 272 | 1-32 1,002 25 30 17.6 730 9.33 
Michizan . 22.90 | 10,206 163 | 2.00 895 14.22 7-1 sl 8.79 
[liinois...-... «.. 21.27 12.840 197 | 2.62) 1.55 16.54 6.4 200 12.31 
Wisconsin.....-- 24.65 15,050 295 2-14 1,614 SL-o8 12.0 1 10.74 
Av. No. Cent....-. $23-10 | $12,780 | $197 $2.24 $1,328 | $19.18 8.5 0) 9.72 
do, Sourhern.... $22 80 | $17,180 $283 ($2.04 $1553 $25.30 12.4 224 8.95 
de. Middle......., 26.40 21,000 176 2.43 2.023 16.90 6.9 Isl 9.40 
do. New Eng --. 35.30 | 16,080 269 | 2.66 1,213 20.90 7-6 63 7.54 

TABLE 9-E. 
NortTH CENTRAL STATES WATER-WORKS—KIND OF WORKS. 

Pumping to 7 : Pm P. Cc 
STATE Gray- Unkno'n Total gravity 

ity Reser Stand- works 

voir, Tank Pipe Direct 

Ohio 5 15 7 19 23 2 71 7.0 

Indiana . 7 4 ll 21 45 ou 

Michigan 2 5 6 6 62 l Mh 24 

Illinois ; 3 12 » 24 21 l ol 3.3 

Wisconsin ‘ 6 4 ‘ 12 14 1 4l 46 

Total N. Central 16 46 Dl 72 l4l % B31 4.8 

do. Southern 17 a5 24 34 1 5 io 13.1 

do. Middle. . 5 6 | “8 44 i) 4 412 42.4 

do.New Eny 130 Mw) a | 3h 21 ) 258 4 


Some of the works have a double system 


1 which increases the total. Several grav 


ity works have small auxiliary pumping systems for special service which have been 
disregarded, Most of the pumping works pump direct in case of fire. 


The Deane pump is very much used in all 
the North Central States, in two of them lead- 
ing the Worthington. The latter leads the 
Holly in Ohio only, and in Indiana, Michigan, 
and Wisconsin is little used, while in Illi- 
nois it is a very good second. Why such 
noticeable differences should occur in contig- 
uous States is a conundrum which we cannot 
guess. 

It is notable that most ofthe large cities, 
including all the very large ones of this 
group, have most or all of their pumps 
specially designed for them, and do pot pat- 
ronize any of the well-known builders. In 
part, the reason for this is easily understood. 

The dams and reservoirs in this group are 
few and mostly small affairs. The most ex- 
tensive dams are, a stone dam from Moline to 
Rock Island, built by the U. 8. Government, 
4,000 ft. long, 20 ft. high, 8 ft. wide at base, 
and 4 ft. wide at top, and a dam at Cincinnati 
only 1,251 ft. long, but 119 ft. high, 22 ft. wide 
at top. and 484 ft. wile onthe base. There isa 
200.(00,000 galls. reservoir capacity at Cincin- 
nati and 118,000,000 galls. at Cleveland ; but for 
the most part reservoirs are dispensed with 
throughout the group, for the very good 
renson often that there is no site to put one 

on, 


The only tunnels of any importance are those 
run out under the shores of the Great Lakes 
to get water free from shore pollution. Of 
these there is an increasing number. The 
most important ones are, two at Cleveland, 
about 1} miles long each, and of 5 and 7 ft. 
diameter, the last built in 1888 and hkaviog 
a capacity of 115,000,000 galls. daily; three at 
Chicago, of 2 miles, 6 miles,and 4 miles 
length respectively, and 5 and 7 ft, diameter; 
and one at Hyde Park, IIl., 1} miles long 
and 6 ft. diameter. Another one, 6,000 ft. 
long and of 9 ft. diameter, is proposed at Lake 
View, Ill., and before long there will probably 
be several others. Many towns, like Milwau- 
kee, are now relying on pipes laid out under 
water. At Bay City, Mich., there is an ip- 


teresting and successful wooden conduit of this 
kind, over 4 miles long and 30 ins. diameter, 





made of pine staves 3 ins. thick and 4 to 6 ins 
wide, in 8-{t. sections, as more fully described 
in our account of the works. Asa whole, the 
water-works of the North Cenrral States are 
highly creditable to them, and ten years 
hence will be still more so. 


The New Ohio River Bricge and Railway 
Terminals at Wheeling, W. Va. 


The extensive works which are new in progress at 
Wheeling, W. Va.,on a railway bridge across the 
Ohio river and extensive terminal tracks, have been 
briefly noted in our news columns from time 
time, but are described more fully in the following 
article, for which we are indebted to Mr. Jos AB 
BoTT, Chief Engineer of the company which has 
undertaken the work. 

The Wheeling Railway Bridge and Terminal 
Company is the same corporation, under a new 
name, as the Wheeling and Harrisburg Railway Co. 
of West Virginia, which was originally organized 
as a pert of the South Pennsylvania scheme, giving 
that line an outlet across the northern neck of West 
Virginia to and across the Ohio river, at Wheeling, 
W. Va. 

This charter has been taken up by a party of East- 
ern capitalists, in no way counectecd with any par- 
ticular railway company, fcr the purpose of build- 
ing a railway bridge over the Ohio river, and termi- 
nal facilities in Wheeling, W. Va., and Martin’s 
Ferry, O., to give ample and equal connections to 
all railway lines terminating on either side of the 
Ohio river at these points. 

Among those interested in this enterprise are 
Japt. J. B. THomAs, of Boston, Mass.; Col. Geo. P. 
BISSELL, of Hartford, Conn.; Geo. RIPLEY and R. H. 
STEARNS,of Boston ; JACOB RoGens,of Lowell, Mass. ; 
and Hewry E. Russet, L. B. Hawes, CHAs. M. 
Fry, and others, of New York City. Col. Geo. P. 
BISSELL is President, with office in Roger’s Block, 
Wheeling, W. Va. 

The contract for the grading, tunnel work, 
masonry, ballast, and tracklaying for the entire line 
has been let to Paige, Carey & Co., contractors, No. 
45 Broadway, New York City. The contract for the 

Ohio river bridge and its approaches has been let to 
the Edge Moor Bridge Works, of Wilmington, De!. ; 
and the Wrought Iron BridgeCo., of Canton, Ohio, 
have the contract for the bridge over Wheeling 
creek and the other smaller spans and trestles on 
the lines. All of the work is to be completed ready 

‘or running trains by Jan. 1, 1800. 
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TABLE 10-E. 
NORTH CENTRAL STATES WATER-WORKS—SOURCES OF SUPPLY. 


[Some works have a double source of supply, whiich increases the total for some 
States. } 


S'rface Sp'ngs Brook | River| Lake Creek | Wells Unk’n 'T’tal 
Ohio : é : 20 5 
Indiana 3 f ; 17 3 
Michigan 4 ; 16 2» 
I}linois 2 { 21 5 
Wisconsin 3 i 13 8 


Total N. Central i ‘ | q ‘7 4 
Per cent ‘ ‘ 26.1 13.2 . 2.7) 100.0 


“ Southern 3.1 z 29.7 4.7 8.6} 21.9) 3.9) 100.0 


—— — ae ee ee 


“ Middle 8.3) 25, 216) 4.4, 14.8 14.1) 1.0 100.0 


7." 3.5! 100.0 


“ New Eng.. 14.0 17.4 16.3 4. Op 27. 1) ‘a 
j 
“some works have duplicate sources of supply, increasing the totals somewhat 
above the number of works, 
*Including one “canal” supply. 
tine luding 14.7 per cent. of so catied “ponds,” really lakes. 


TABLE 12-E. 
FIR€ PRESSURE OF NORTH CENTRAL STATES WATER-WORK*S, WHEN THE SAME ARE 
HIGHER THAN THE NORMAL WORKING PRESSURES. 
(Nearly all the following are pumping works, but there are a few gravity works 
whieb are able to turn on a higber fire pressure from higher reservoirs. } 





Frre PRESSURE : ta i 
lbs. per eq. in. Ohio, ind. Mich. Til. Wis. Total. 


30-39 
40-49 
50-59 
H-69 
70-79 
80-89 
90-99 
100-109 
1'0-119 
120-129 
130-139 
140-149 
150-159 
160-109 
170-179 
“Potal works 
repoiting. U6 
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ee Rh eR Oe 
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~ 
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* 200 lbs. 12 of these, 200 Ibs.; 1, 185 Ibs. 
AMOUNT OF INCREASE ABOVE NORMAL PRESSURE. 





10 Ibs. or un ler 
10-19 
20-29 
30-39 
40-49 
5u-59 
6-9 
70-79 
80-84 
91-99 

100-109 
1lO-11g 
120-129 
140-139 


Total works 
reporting. 
* 148 and 155 lbs. 


TABLE 16-E. 
NorTH CENTRAL STATES WATER WORKS— PUMPING MAC HINERY. 


Capacity, millions of gallons. 





No, of Pumps. 
Makes of | eet ns 


Pumps ’ ! Totals. 

arranged | | 

alpnaveti-| | 
ealiy 


| wis, 
Total. 


% | ata. 


Cameron . 
Corl BB. ---/++-- . 
Coruish... 
Davidson ’ 
Dsane,.... 
Galloway . | 
Gordon & | | 
Maxwell.) 19 |! ‘ 3: . 3-0 19.8 | 2.0 
cen oe } 


s8s3- 


23 10 108] 48.2 50-0 | 75.8 | 28.0 | 278.8 
3 2s . ; 2. 10-0 | m 2 
| } 





Seo HM Ceawoem 


Sa8F wo o 


- HENSOD se ee ee 
Walker ...j-..5)-- 
Wetheritl 
Woed 
Warten .. |. -cfosfecccjocniecioe, I econe i 5. 
Worth’g’n | 2 ‘ ‘ 5} 57. 3 | . 4 8.0 145. O} 87.4 |S44- 6 | 
Wil-on & | | 

Snyder... saeiindiccshe ee 1:6,1 6:8 feroras 
Miscell’s.. 21 Si 0 ‘99. 5 | "a9. a 148. 8 | "98- 0) "a51. i 70.5 |262.2 | 62.9 


eee ee I Oe ee 


Totals,.. 126 70119 139 52,506]3s4.9 130.5 (225-1 352-1 114.7 1167 .3]366.1 |981.9 | 342.1 


Nots. The “ Southern” total includes only the South Atlantic and South Oen- 
tral groups; not the Southwestern. 


TABLE 11-E. 
NortH CENTRAL STATES WATER-WORKS—AVERAGE WORKING PRESSURES. 


(Representing in some of the gravity works the mean pressure in the mains. In 
pumping works, however, and in most of the gravity works, the pressure is that at 
the pumps, or principal mains, and hence, considerably higher than the effective 
pressure.] 


Pressure per Ohio. | India \Michig’n | Illinois, | Wisconsin. Total 
square inch } 


Under 20 
20-29 .... 


40-49 


} 


3 


9 
3 
8l 
5 
38 
29 
14 
ll 


Si 


DS Core er OO 


150-159...) 


Total works 
reporting ——— — 
Average Pressure. Ibs lbs, 
- New England Average Middle States. . 68.3 
wi 8S. Atlantic .. 62.0 - 8S, Atlantic 5 


' 


TABLE 13-E. 


OWNERSHIP OF NORTH CENTRAL STATES WATER WORKS, WITH POPULATION SUPPLIED 
BY PUBLIC WOKKS. ETC. 





| Ohio. | Ind. | Wis. | Total. 


City or town............ 
Loeal company - 
Outside company.- 
Individuals ! 
Unknown .. 


_ Total } Number 


Population supplied by 
public works, "9, | ‘ 35,937 36 | 154,770 | 2,246,068 
P. (, of pop’n supplied) 
by city works - ae | 45,3 | 77.8 | 82.2 49.1 74.6 


—_— re — > . —_ | __—_ - 


| 
LM ‘pnon private works.. 137,011 | 201.139 96,172 | 169,556 | 160,786 764 664 


Pop’ n per priv ate work. 5,270 | 11,180 5,030 6,500 | 5,550 6,485 

—artatoneeaeeaasniasieiieesaeassinetesinanesis, |esthenssenisietsny sinininse —— — | -————— 
1 
} 


P. C. of census city pon’n} | | | 
supplied by public w'ks.| 90.1 50.8 | 95.1 93.0 56 8 


t 


"TABLE 4K. 
NoRTH CENTRAL STATES WATER-WORKS REPORTING OVER 100 METERS IN USE 


Cleveland, 0..... 1,525 oe City, Mich.. 1% | Joliet, Ill...... 365 Summary 
Cincinnati, “ .... 1,280 East Saginaw,Mich. 12 —_— 
Columbus, “....  480.Grand Rapids, “ 40} 19 others.. . 462 —_—- 
Toledo, tee 325 —— | 64 without meters) | 
——! 14 others —— Wks. Meters 
3,610 (67 without meters) Total, Illinois 4,761 


(48 without meters) | Total, Michigan. . 843| Milwaukee, Wis. 1,728 : : 
| a 6 10,630 
Total, Ohio .. 4,179,Chicago,Il.......... 3,273! 13 others..... 73 a 1.455 
wend “lg a? ae without meters) | 233)...... 
Indianapolis, Ind. 150,Jacksonville, | iain 
Ft. Wayne, ee 133) aes oes ; a Total, Wisconsin “1,806 329!) 12,085 


83.6 





Pha 


12 others 213) 
(29without meters) ‘s) _|In Middle States 


In New England 
Total, Indiana... 498 ‘In South Atlantic States 


‘In South Central States 


TOWNS HAVING OVER ONE-SIXTH OF THEIR TAPS METERED. 


tered. 
§2.2| Bloomington, ee.. 


Grand Rapids, Mich ‘. 22.8\Joliet, It. 
Jacksonville, Il 53.7)Oak Park, tlh 


TABLE 15-E. 
NORTH CENTRAL STATES WATER-WORKS—HYDRANT RENTAL. 
(Nearest even $5 taken.) 
| 
| Mich. Mi. Wis. i Soth'n} Midd. | N.E. 


ll 


— — 
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om» Sm C0 aE 


ee 
MOOD OOD WI 
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mo toeeaie oh all the works which rcport a bydrant rental separately. 
rect rental of some stated sum including 
receive an indirect 


The @ 
wet Por ae baiaiee te” fom Some of the Works have & 
from the 


- 











ote de a en oa 


Marcn 9, 1889 


ne 


The line now under construction begins at the 
northern line of the city of Martin’s Ferry, where con- 
nection can be made with the Cleveland, Lorain & 
Wheeling. Cleveland & Pittsburg, Wheeling & 
Lake Erie, and Cleveland, Canton & Southern Rail. 
ways. The line is to be double-track from this north - 
ern terminus for about three miles, to the penin- 
sula back of Wheeling, where a connection °an 
be made with a line tothe Connellsville coke regions: 
The single-track lire from this point, about three 
miles long, runs down Wheeling creck and through 
an 800-ft. tunnel to South Wheeling, where connec- 
tions can be made with the Baltimore & Ohio, 
Ohio River, and Pittsburg, Wheeling & Kentucky 
Railways, and the principal manufacturing estab- 
lishments in Wheeling. 

The entire line will be of first-class construction, 
stone-ballasted, laid with 72-Ib. rails and with al 
stone or steel culverts, bridges, and trestles. The 
Ohio River and Wheeling Creek bridges will be 
double track steel structures. The first will have 
one 525-ft., three 250-ft., and one 150-ft. through spans, 
with two trusses placed 30 ft. apart on centres, and 
with four lines of steel stringers under each track- 
There will be about 350 ft. of deck approaches on 
steel trestles, in spans of 30 to 110 ft. on each side of 
the river spans. The Wheeling Creek bridge will 
have two 125-ft. deck spans with two trusses placed 
27 ft. apart, nine lines of steel stringers under 
the tracks, and one 50-ft. deck span over the Wheel- 
ing & Elm Grove Railway. 

The line has two double-track tunnels, about 700 
and 1,200 ft. long respectively, between the Ohio 
river and Wheeling Creek bridges, and a singie- 
track tunnel, about 800 ft. long, in South Wheeling. 
The whole work, including lands, station houses, 
and equipment, is estimated to cost about $3,500,000- 

Jos Apsott, C. E., of 150 Broadway, New York’ 
is Chief Engineer for the company, and H. F. Dun- 
HAM, C.E., of Cleveland, Ohio, is Engineer-in-charge, 
with office in Roger’s Block, Wheeling, W. Va.; GIL- 
MAN Brown, C. E., of Frederickton, New Bruns- 
wick, is First Assistant Engineer, and LEE L. Dac- 
RON, of Pittsburg, Pa., is Chief Inspector of 
Bridges. Work was actively commenced on the 
line in October last, and has been pushed steadily 
through the winter. The east abutment and sev- 
eral pedestals for the east approach of the Ohio 
River bridge have been completed, and stone is 
being quarried and delivered for all of the masonry. 
The face cuts have been made for the 700 and 1,200 
ft. tunnels, and headings are being driven at both 
the north and south ends. A temporary bridge has 
been completed over Wheeling creek, the heavy 
cutting made in the peninsula, and grading is in 
active progress along the line on Wheeling creek. 
The principal street crossings are made above or be- 
low grade, and there will be only one grade railway 
crossing. 


The Convention of the State Railway Com- 
missions with the Interstate Commerce 
Commission, 


In accordance with the invitation of the Inter- 
state Commerce Commission, Representatives of 
the several State Railway Commissions and of the 
Association of American Railway Accounting Offi- 
cers met at Washington, D.C., March 5. The fol- 
lowing gentlemen were present: 


Tnterstate Commerce Commission: Taomas M. CooLey, 
Chairman; WILLIAM R. Morrison, AUGUSTUS SCHOON- 
MAKER, ALDACE F. WALKER, WALTER L. Braaa, Com- 
missioners; EDWARD A. MOSELEY, Secretary ; HENRY C. 
ADAMS, Statistician, 

State Railroad Commissioners and Accredited Repre- 
sentatives: Alabama, Henry R.SHorter; Connecticut, 
Grorce M. Wooprurr, WILLIAM O. SEYMOUR; Florida, 
WILLIAM Himes; Georgia, A. C. Briscor, Secretary; 
Iowa, SPENCER SMITH, FRANK T. CAMPBELL; Kentucky, 
I, A. SpauLpinG, A. B. FLEMING, J. F. HOGAR; Maine, 
DAVID N. MortTLanp, Roscor L. Bowers, Commissioners; 
Massachusetts, GrorGE G. CROCKER, EDWARD W. KINs- 
LEY, Everett A. STEVENS; Michigan, Joun T. RICH, 
Minnesota, Tams BIXLey ; Missouri, WitL1AM G. Down- 
ING ; Nebraska, G. L. Laws, T, H. BREvTon, WILLIAM 
Leese, I, E, HILL, Jonn Sreem, J. H. Acer, Secretary, 
O. P. Mason, Secretary, H. M. WARING, Chief Clerk ; 
New Hampshire, Joun W. Mrronect, B. F. Prescort, 
Clerk ; New York, MICHAEL RICKARD; Ohio, WILLIAM 
8, CAPPELLER ; Pennsylvania, Isaac B. Brown : South 
Carolina, MILLEDRE L. BoNHAM, D’ARcY P. Duncan, 
EvGene P. Jenvey; Vermont, SAMUEL E. PINGREE, 
Truman C, FLercuEr, EBENEZER J. ORMSBEE ; Virginia, 
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James C. HILL ; Wisconsin, ATLEY PaTErRson. Also Gov. 
LARRABEE, of Iowa; L. 8. Corrin, of Iowa ; L. G. BANN- 
ISTER, Of Iowa; Dr. BEARDSLEY, of Iowa, and E. F. Ho” 
BART, of New Mexico. 

The following members of the Association of 
American Railway Accounting Officers were also 
present : 

M. M. Kirkman, President, comptroller of Chic. 
& N. W.R. R.; M. Riebanock, Vice-President, as- 
sistant comptroller of Pa. R, R.; Stephen Little, 
chairman of Executive Committee, auditor of Pull- 
man P. C. Co.; C. G. Phillips, Secretary. 

Of the Executive Committee : D. A. Waterman, 
auditor of Mich. Cen. R. R.; J. P. Whitehead, comp- 
troller of Atch., Top. & Santa Fé R. R.; C. Kelsey, 
auditor of the Chic & Alton ; Cushman Quarrier, 
comptroller Louis. & Nash, R. R., and S. M. Wil- 
liams, comptroller Central R. R., N. J. 

A full report of the proceedings of the Convention 
will be given in our next issue. 








THE VESTIBULE PATENTS are having a final hearing 
before Judges GRESHAM and BLODGETT in Chi 
cago. Thisis the case of the Pullman Palace-Car 
Co.,against the Wagner Palace Car Co., forinfringe- 
ment of patent. This suit was decided by the same 
judges last May, when they granted an injunction 
against the Wagner Co., enjoining it from using the 
patents used in the vestibuling of trains registered 
by HENRY HOWARD SEssIONsS on Nov. 15, 1887. The 
injunction was afterward modified so as to permit- 
the Wagner people to continue the operation of ves 
tibuled trains upon filing bonds to indemnify the 
complainant for any infringement, and a rehearing 
was also secured. Since then the Wagner Co. 
claims it has secured evidence which will convince 
the court that the Sessions patents are invalid on ac- 
count of lack of novelty. The complainant does not 
claim any value for the vestibule designs, but holds 
that it is entitled to protection for the Sessions pat- 
ent for buffer plates, which tend to reduce the oscil 
lation of trains to a minimum, rendering travel on 
such trains not only endurable but positively a lux- 
ury. 

CuRK CAR SPRINGS are being experimented upon 
in France. A set of twelve disks are connected to- 
gether by a central stem, each disk about 7 ins. in 
diameter and 6-10 ins. thick. On the Northern Rail- 
way such sets of disks were subjected to a pressure 
of 15,600 lbs. per sq. in., and were compressed to one- 
fifth of their original thickness : on removing the 


pressure the cork regained its original bulk in ten 
minutes. 





Mr. A. M. WELLINGTON has been elected a Mem- 
ber of the Institution of Civil Engineers. 


Mr. HENRY HAsBROUCK, Water Commissioner of 
Poughkeepaie, N, Y., has resigned, 


Mr. EATON has been elected City Engineer of Los 
Angeles, Cal. 


Mr. J. A. HANLEY, Traffic Manager-of the Chi- 
cago, St. Paul & Kansas City, has resigned, and the posi- 
tion has been abolished. 

Mr. C. W. McCRACKEN, Resident Engineer of the 
Louisville, St. Louis & Texas, at Owensboro, has moved 
his headquarters to Louisville, Ky. 


Mr. WILLIAM JACKSON, City Engineer of Boston, 
Mass., has been reappointed to that position for the year 
beginning in April. 

Mr. PHILIP J. DoHERTY has been appointed a 
Water Commissioner at Boston, Mass., vice Mr. SMART- 
whose term bas expired. 

Mr. CHARLES A. GODDARD has been reappointed 


to the position of Superintendent of the lower division of 
the Ohio canal. 


Mr. W. B. Dunn, formerly President of the Mo- 
bile & Great Northern Railroad Co., now a part of the 
Louisville & Nashville, died recently at Mobile, Ala., aged 
81 years. 

Mr. J. M. ZIEGLER has been appointed Superin- 
tendent and Passenger and Freight Agent of the Adiron- 
dack Railway, with headquarters at Saratoga Springs, 
N.Y. 

Mr. J. T. HARAHAN, Assistant General Manager 
of the Lake Shore & Michigan Southern, has resigned to 
accept the position of General Manager of the Chesa- 
peake & Ohio, vice Mr. ODELL resigned. 

Col. GEORGE W. FRIEDLEY, General Solicitor of 


he Lo uisville, New Albany & Chicago Railway, died at 
t e 
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Bloomington, Ind., Feb. 3. He was one of the beset 
known railway lawyers in the West. His home was in 
Lafayette, Ind. 


Mr. WM. J. MCALPINE has been suffering severely 
from an inflamed eye for the past two months, baving 
been confined for most of the time toa dark room; but 
engineers everywhere will be gratified to learn he is 
now much better. 


Mr. F. J. Krom has been appointed Assistant Gen 
eral Car Agent of the Lehigh Valley, with office at Sayre, 
Pa. In addition to his present duties, he will haye entire 
charge of the distribution of cars on the Northern Di- 
vision. 


Gen. Davin P. DEWITT died recently at Middle 
town, N. Y., at the age of 72. He was born in Hoboken, 
N. J., July, 10, 1817. Heentered West Point Military 
Academy in June, IS®, was graduated and commissioned 
as Second Lieutenant, Second Artillery, United States 
Army, in 1836. He resigned and entered the employ of 
the New York, Lake Erie & Western Railroad. After 
a long service with this company he was engaged in civil 
engineering in Canada, and afterward in railroad con 
tract work in Ohio, Pennsylvania, and Kentucky. In 
1859 he entered the service of the United States Express 
Company, but resigned to enter the United States army 
in 1861 


CORRESPONDENCE. 


Comparison of Formula for the Strength of 
Columns, 


RocuestTer, N. Y., Feb. 16, (889. 
To THE EDITOR OF ENGINEERING NEWS: 

My attention was called to-day for the first time to an ar- 
ticle upon the above subject by Mr. Tos. H. Jonnson, 
in your issue of Dec. 22,°88, In thisarticle Mr. Jonnson 
claims that in an article of mine published in ENGIneer- 
ING News, Oct. 6, "88, Iconvey “ the impression that the 
use of the straight-line formule * was first suggested by 
me, and that “such formule are of necessity only approx 
imations, and not correct exponents of the law govern 
ing the behavior of long columns.”’ 

I believe with Mr. JoHNsSON that these impressions are 
erroneous, and therefore do not understand how he can 
have received such impressions from my article. Almost 
two years ago (May 21, ‘87, page 330) I said in your valua- 
ble paper: 

In a discussion on a paper read, June 25, 1885, before the 
American Society of Civil Engineera, by Mr. Josern M. 
WILSON, on “Specification for Strength of Iron Bridges,” 
Mr. EDWIN THACHER pointed out the fact,with reference 
to the strength of wrought-iron struts, that a straight 
line could be made to represent graphically ** more nearly 
than any of the proposed curved lines,” the average tem- 
porary strength of wrought-iron flat-ended struts. 

The only claim I made in my article in your issue of 
Oct. 6, °88, was that I was the first to use the straight-line 
tangent to RANKINE’S curve at the point of inflerion. 

How the second impression can have heen conveyed | 
do not understand, for it was not within the province of 
my article to say whether the straight-line formula was 
or was not a correct exponent of the law governing the 
behavior of long columns. All I endeavored todo in that 
articic was to show those engineers who had faith in no 
other formule than RANKINE’s that there were straight- 
line formule which would give, with less labor, results as 
close to the‘results derived from the formule of RANKINE 
given, as any practical engineer ever wishes to obtain. 

A, D. OTTEWELL. 


Maintenance of Country Roads. 
MT. VERNON, Ia., March, 1Ss¥. 
‘To THE Eprror oF ENGINEERING NEWS :— 

The following suggestions as to country roads are 
based partiv on observation and partly on other sources, 
If they contain anything worthy of notice, pass them on. 

The State laws should be so amended that each county 
could organize a Board of Public Works, composed 
the present Board of Supervisors and a competent engi 
neer. The duties of the Board of Supervisors would be 
the same as now, with a few exceptions. The duties of 
the engineer would include all those at present incum- 
bent on the County Surveyor, also the planning and su- 
pervision of the construction of all new roads, bridges, 
and other public works, and the supervision of all road 
work. Road taxes could be collected the same as other 
taxes, and apportioned to the townships, as is schoo) 
money. The work should be done by contract, the same 
as on other public works, The engineer would make 
all estimates,and report to the Board of Supervisors. 
Well equipped parties of sufficient number and strength 
to do the required work could be employed, and on the 
principle of the division of labor, good machinery, 
proper supervision, and scientific construction, many 
times the amount of good realized under the present sys- 
tem would be reaped from an equal amount of expense. 

The engineer should be chosen on civil-eervice prinet- 
ples, by appointment, or in some like way, to the end that 
he may be removed as far as possible from political influ- 
ence. 
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Tue hap-hazard and careless way in which road work 
is dove and the scandalous abuse of political influence in 
securing contracts for public works are evils that have 
been far too long twlerated, A READER. 


The £ayre, Pa., Sypbon Problem. 


POCATELLO, Idaho, Feb. 27, 1889. 
To THE EpITror OF ENGINEERING NEWS: 

In ENGINEERING News of Feb, 16," W. A.S.” wants to 
know how the syphon at Sayre, Pa., can be made a suc- 
cess. I think that I can help him so that he can drain the 
pond; I would proceed as follows: 

Place the inlet end 4 ft. below the lowest water line, 
take the trap off of the discharge, and arrange it to dis- 
charge, under water, so as to utilize all of the head ; con- 
nect a 1% in. pipe from the hydrant to the syphon (it 
would be easier to make this connection at one of the 90° 
bends), reduce the size of the pipe to 1 in, close up to the 
syphon, and extend it into the syphon in such a manner 
as to stop the flow as little as possible, putting the nozzie 
in the center of the syphon pipe, and pointing toward the 
discharge end, thus making an injector. 

If an inch nozzle gives too much water,it can be re- 
duced to % in, To prime, close both endsof the syphon, 
open the air cock on top of the air chamber, open valve 
between bottom of air chamber and the apex of the sy- 
phon, Then fill pipe and air chamber with the present 
pipe from the hydrant to the air chamber, the air escap- 
ing through the air cock in the top of the chamber. To 
start it running, close pipe from chamber te hydrant, 
close air cock, open both ends of syphon, and it wil! start 
running, Open injector pipe, and it will flow a good strong 
stream. As the water recedes from the air chamber you 
can tell its height by tapping on the chamber with a ham- 
mer. When necessary to re-fill the chamber, close the 
valve connecting the bottom with the pipe, and open the 
air cock ; then the chamber can be filled from the hydrant. 
Let the injector and the syphon run right along wuile the 


re-fililing of the chamber is being done. Do not try to” 


keep the chamber fuli all the time, and never allow it to 
be filled unless the connection with the syphon is closed. 

If the syphon fails after applying the injector in a 
proper manner, it is due to the porosity of the pipe and 
joints. To remedy thisevil, cover the joints with white 
and red lead made intOa putty by Japan varnish and 
boiled linseed oil, and cover the pipes and air chamber 
with a coating of coal-pitch varnish. I will await the re- 
sults of this treatment, which I trust will be commu- 
nicated to you, with much interest. 


G, H.N. 
The Bicycle Principle for Railways. 


Potter Building, 148 Nassau St., 
New York, March 4, 1889. 
To THE EDITOR OF ENGINEERING NEWS: 

I read yesterday with much interest the editorial dis- 
cussion of *The Bicycle Principle for Railways” in your 
last week's ENGINEERING NEws. 

Would not the application be more practicable, besides 
being more convenient and cheaper, if between the two 
rails a third track were laid centrally upon which would 
rest the “bicycle” wheels of the train, these being 
slightly larger in diameter than the outside “guide” 
wheels? 

Thus, as in your “triangular diagram,” the added point 

a oe P indicates the central support of the 

x train when in motion. The other 

| G | guide-wheels S or S' impinge upon one 

E or the other of the outer tracks, as the 

$..P...g case may be, only when the train is 

stopped; or when in motion to prevent 

tilting in excess of the prearranged limit for lost mo- 

tion. In such instance it is, of course, evident that the 

outside or guide rails might be of much lighter construc- 

tion than the central bearing rail P, It seems to me 

that this modification exactly meets the exceedingly 

clever illustration used in the editorial, of two hoops, one 
being formed from a band and the other from a wire. 

Yours truly, 

JOHN THOMSON. 

(This idea occurred to us, and probably to 
others. Such lateral support, as compared with an 
overhead guide-rail, has the advantage of simpler 
construction, but the disadvantage of greatly de- 
creasiog the effectiveness of the guide-rail support 
Consequently, 
much greater resisting power and perfection of 
alignment would be necessary than for the overhead 
rail.—Ep. ENG. NEws.] 


Pile-Driving Formule, 


CHICAGO, IIl., Feb. 28, 1889, 
To Tur Eprttor oF ENGINEERING NEws: 
In your issue of Jan. 19, 1889, a desire is expressed for a 


more accurate formula forthe resistance of piles than 
wh 


P = — and which would also be simple enough for the 
& 
average inspector, 


ENGINEERING NEWS 


wh 
The inaccuracy of the formula P = —— is not due to 


taking into account the velocity of the biow, but simply 
because the work of compressing the pile is aisregarded, 

RANKINE (“Civil Engineering,” p. 604) gives the follow- 
ing equation for work done by blow of the ram : 


.2¢ 


wh= Ps + ina in which P = resistance of pile, ! = 


length of pile in feet, S= average area in square inches, 


E= modulus elasticity = 1,500,000, p 


for varying 


,@ 


The following table gives the value of 


4ES 
values of P,and for three proportionate sizes of piles, 
within the limits of which neatly all the piles of ordinary 
practice will come, 


P 


50,000 

75,000 
100,000 
125,000 
150,000 
175,000 
200,000 
225,000 
250,000 
275,000 
300,000 
325,000 
350,000 


From this table take the proper value of 


4ES 
stitute in equation 


P?l 
Wwh—- — 
4ES 
P. Ge swe 
8 
If it is desired to drive piles until they give a certain 
resistance, say 200,000 lbs., it is only necessary to memo- 


rize one quantity, These quantities are so small in com- 


From City Hydrant 


4 
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Which of tnese is the safer and more rational for. 
mula? They are identical for 8 = 1in., which may 
be called the unit value forjtast penetration of pilis, 
Taking it as such, and comparing the relative re. 
sistance whicb the two formule give for other pene. 
trations, we have: 

wh 
By P=— By 
8 


s=lin., P=say 1.00 
s=Kin., P= : 200 Ls 
s=4io., P= 4.10 1 
s=wzru P= infinite 


On the other hand, for larger penetrations, we 
have: 


8= 2ins. 0,50 
8=4 ins. 0.25 
8 = Sins, 0.125 


9 
2wh 
Pes... 


@+1] 


1.0) 


2.00 


U67 
U.40 
Ve2 

Which of these columns shows the more ratiop,| 
values ? It appears to us clear that the last docs 
throughout, for reasons given in full in our issue of 
Dec. 29, 1888, apart from the fact that itin no case 
reduces to an absurdity.—ED. ENG. News.] 


A Syphon Problem, 


CHICAGO, IIl., Feb. 21, [xxv 
To THE Eprror OF ENGINEERING NEws: j 
Referring to “A Syphon Problem” in the correspond 
ence of Vol. xxi. No.7. If the parties having the mat- 
ter of drainage in hand will put a large tank, sa) 
5 x 16 ft., inthe line of pipe at the highest level, makin 
the outlet and inlet connections in the heads nexur the 
bottom, and then take off an air-pipe from the top ot 
the shell, lead it to an air-pump, all being set up to stop 
and start automatically; and if they will further make 
the discharge end of the line terminate in an open cistern 
or pool, holding water enough to keep the air-pump from 
drawing air, they will be able to keep upa continuous 
flow of water. 


Discharge Cskm 


A Syphon Problem. 


parison with w h that close approximation is not neces- 
sary, They should be increased when the top of the 
pile becomes “ broomed,”’ or if it be very slender or 
lacking in elasticity. With an inspector of intelligence 
and good judgment, great accuracy can be attained, 
while in any case the resu!ts will be much more accurate 


2wh 

8+1 
C. D. Hr, C, E, 
2wh 


than with the “practical” formula, P = 


[Assume in the “practical” formula, P = ° 
8+1 
w (hammer) = 3,000 lbs., h (last fall in ft ) = 80 it.. 
8 (last penetration) = 1 in. Then we have 
2 x 3,000 x 30 
P=-— a 90,000 Ibs. safe value for P. 
Attempting to get a corresponding value for P 
from our correspondent’s formula, and first to find 
the resistance of pile, P, at about 90,000 Ibs., or say 
100,000 lbs., we have 

p — 90.000 — (167 to 687) 

1 

or practically an identical result. 

Letting s = 8, we have by the “practical” for- 
muia, P = 45,000 lbs., and by our correspondent’s : 

Pa = 40 to 167) _ 20,000 Ibs, nearly. 

This seems the safer value; but let us assume the 
very common case of s = 0 +, and we have for P by 
the ‘practical’? formula, P = 180,000 Ibs.; by our 
correspondent’s, P = infinity. Any formula which 
gives an infinite value for no penetration is in our 
judgment useless, and the difference between the 
resulting values from using one or the other of the 
three columns is too trifling to be worth considera- 
tion in so essentially uncertain a problem. Neglect 

P43 
the term ( 
4 


Jana the formula reduces to— what 


> 


in any ease it practically is: 
wh 2wh 
P=—— insteadof P= -——— 
8 s+1 


I have used this appliance with success on shorter lines 
of piping, taking an ejector for an air-pump, connecting 
the steam inlet to the city hydrant for power. The suc- 
tion inlet is connected to the 5x16 ft. air chamber 
spoken of above, and the flow of water from the city 
hydrant is automatically started and stopped by means 
of a ball float and lever operating a balanced valve in 
the pipe from the hydrant to the ejector, or vacuum 
pump. But it would seem that a 4-in. pipe was rather 
smali for “ great expectations” on so long a run. 

Very truly yours, 
I. LINCOLN, Jr. 


The Lorini Diagram. 


' CAMBRIDGE, Mass, Feb. 27, 1889. 
To THE EDITOR OF ENGINEERING NEWS: 

The meritorious device of M. Lortni, of Yonkers, N. 
Y., for plotting contours, I have seen in use in the office 
of Epw. P. ApAmMs, of Boston, and I think was, so far 
as he is concerned, devised by him, 

The following method which I have found to work 
well in practice, I have never seen described, though 
from its simplicity, I doubt not it has suggested itself to 
others. 

The vertical lines on a sheet of ercss-section paper are 
numbered from left to right to represent horizontal dis- 
tances, and the horizontal lines are numbered to 
represent elevations. Prepare a number of needle- 
points, One person with the note-book calls off the 
horizontal distances and the corresponding elevations, 
another, with the sheet of cross-section paper before 
him, sticks in the needle-points at the distances 
and heights as given. Then, laying a thread along the 
needle-points, he reads off the horizontal distances 
at which the thread crosses the desired contour 
heights, The first person, with his scale laid along the 
line on the map, pricks off the distances as they ere called 
off. The contour heights on the cross-section paper 
should be ruled in black, or in some way be made readily 
distinguishable to catch the eye. Several sheets of paper 
may be pasted together, or along sheet of profile paper 
used, and a long line may, with a little practice, be 
“stuck” on the cross-secgiow paper, and the points at 
which the desired contours cross the line pricked off on 
the map, almost as rapidly as the data can be called off. 

J. H, StUBBs. 
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PUBLICATIONS RECEIVED. 


_ on a General Plan for a System of Seweraye 
for the City of Reading, Pa. With a discussion of the 
sanitary needs of the city, and sewage disposal. By Car- 
ROL PHILLIPS BAsseETT, M, Am. Soc. C. E. 

This report covers sewerage plans fora city having an 
area of about 3,850 acres and a population of nearly 60,000, 
with an average slope upward from the Schuylkill river 
of about 20 ft. in 1,000 ft, The report is carefully worked 
out and accompanied with estimates of cost of the works. 
Sewage disposal by the river and by filtration and chemi- 
cals is discussed. 

—Special Report of the Commisxioners of Sewerage and 
Water Supply of St. John and the Town of Portland, 
N. B.,on the Formation of Anchor Ice. By GILBERT 
Mcrpock, C. E., Superintendent, 

This is a full and valuable report on a subject of much 
interest to managers of water-works, It contains a de- 
tail of the trouble in St. John, the method adopted for re- 
storing circulation of water, and the means suggested for 
prevention. The document also includes much interest- 
ing experience in other cities from the formation of an- 
chor ice. It is not a very late report, but is none the less 
valuable. 

—Thirty-Sizth® Annual Report of the Railroad Commis- 
sioners Of the State of Connecticut. GEORGE M, Woop- 
nuFF, WM. H, HAYWARD, Wa. O. Seymour, Commission- 
ers. 6x9 ins, 510 pp., cloth bound. With map and excel- 
lent tables, Published by the State. 

The Commissioners are entitled to much credit for the 
promptness with which their report appears. It is the 
first report for the year 1888 which has yet reached us 
We hope to review it at length in an early issue, 


—Report on the Natural Advantages and Water-Power 
Facilities of the City of Manchester, Chesterfield Co., Va, 
Col. C. P. E. BuRGwYN, C, E. Pamph. 3 maps and profiles. 

The following interesting comparison is included in 
this report, which explains itself by title, and closes 
with a useful table of docks, 

The 2,000 ft. of water falling 116 ft. will give 26,285 H. P. 
The horse power of the James at Manchester is usually 
stated at 21,040. The following table gives a comparison 
of the horse power of the various cities for the summer 
season, as usually stated : 


City. Horse Power. 
Manchester, Va ...... oes Oe SAM cosy. 21,040 
PIS cas ne scnedens casecebbeus 12.260 
ING ds oS i poeeedend op. entre 12,000 
BOs eic cae Seesese: véee «we ee 
Lewiston, Me............ ipaeneneeseite ces 11,000 
III, os 6 ccs wedmne)"ast ainmaes 10,902 
EEE Wi snip ins a. daca backs ce seis tks 6,556 


Thus it will be seen that during the great freshet the 
horse power of the James at Richmond was over 
2,000,000, and the ordinary summer conditions compare 
most favorably witb other cities. 

The total theoretical horse power of the James, the 
Appomattox, and the interior creeks, sums up nearly 
40,000. At $28 a year, this power represents a value of 
$1,120,000 annually. 

—Catalogue of Paints and Colors for Railway Use, man- 
ufactured by the Sherwin-Williams Co., Cleveland, Chica- 
go, and New York. 

This elegant volume, for such it is, is chiefly devoted 
te samples of the various paints manufactured, which 
are in surprising variety, They are also neatly shown 
by colored plates applied to cars, bridges, water tanks, 
etc. The volume closes with a concise account of the 
origin of each prominent pigment, with some excellent 
samples of lettering, and with a single plate of designs 
for car ornamentation, a feature which might judi- 
ciously be extended. As a whole the volume isa credit 
to the publishers, and likely to be valued by recipients. 
It only lacks for completeness a title on the back. 


—Recent Papers of the Institution of Civil Engineers. 
“Witham New Outfall Channel and Improvement 
Worke,” by J. E. WituiaMs. “Failure of the Kali Nadi 
Aqueduct on the lower Ganges Canal,” by W. H. THEL- 
WALL, “Manufacture of Oil Gas by the Pintsch System, 
and Lighting of Railway Carriqges,” by G.M. HUNTER. 
“Influence of Chemical Composition on the Strength 
of Bessemer Steel Tires,” by J. O. ARNOLD. “ Friction 
Brake Dynamometers,” by W. W. BEAUMONT. “Survey- 
ing: Preliminary Surveys in New Countries,” by T. G. 
GRIBBLE; “ Rapid Surveying,” by F. D. TopHam; “Sur- 
veying in Australia,” by S. K. VICKERY. 


—Chester, Pa.: A History of its Industrial Progress and 
Advantages for Large Manufactures. An illustrated 
pamphlet of 65 pp., compiled and published by direction 
of the Board of Trade. 


—Proposed Improvement of the Bar at the Entrance to the 
Rio Grande do Sul, Brazil. By Lewis M. Haupt. Paper 
before Engineers’ Club of Philadelphia, read Nov. 3, 1888. 


—The Interior of Fort Garry, Winnipeg, Manitoba. This 
is an artistic and interesting lithograph in colors of the 
interior of this old trading post as it appeared before 
Winnipeg was. It is done from a water-color sketch by 
Mr, H. A.Stroxe of Winnipeg, and is published by the 


artist as “a vanishing scene in the f 
” early history of our 
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—The Aneroid Barometer, its Various Forms, its Theory, 
and its Use,with Special Reference to the Determinations 
of Altitudes, By E. A. Gresecer, C, E. Brandis Manual 
Co., publishers. 25 cts. 

This is a concise, well digested, and handy little pam- 
phiet of 11 pages on the theory and use of this valuable 
instrument. 


SOCIETY PROCEEDINGS. 

Western Society of Engineers.—At the meeting of 
this Chicago society on Feb. 6, the Committee on High- 
way Bridges presented the following report: 

“The committee appointed to report on the best means 
of improving highway bridge construction begs to report 
as follows: 

The comm:ttee bas held several meetings and been in 
correspondence with committees appointed by kindred 
societies. A draft of an act of Legislature to promote the 
safety of bridges, prepared by the committee of the En- 
gineers’ Club, of Kansas City, together with a memorial 
to the legislature of Missouri, has been received and is 
submitted herewith. 

Your committee has carefully considered this draft of 
an act, and while it is of the opinion that changes in de- 
tails are desirable, and in part necessary, it recommends 
this Craft as in principle,the best method yet proposed of 
remedying the existing evils. 

The proposed act is not confined in its application to 
highway bridges only, but deais with railway bridges as 
well. There appears to be justification for this, While 
bridges are well cared for on most railways, they are not 
properly cared for on some, and an accident is much more 
serious in their case than in the case of highway bridges. 
It was thought, too, that an act dealing only with higch- 
way bridges was sure, sooner or later, to be amended by 
the Legislature so as to include railway bridges also, in 
which case the amended act would probably not be as sat- 
isfactory as an act planned to apply to both types of 
bridges from the start. 

The act does not include the appointing of a state 
engineer. Such an officer will undoubtedly be needed if 
the act should become a law, but it was thought advisable 
by the framers to ask for no legislation which would 
entail extra expense upon the State. 

After mature consideration, your committee has con- 
cluded that it would be inopportune at this time to 
attempt to obtain legislation in this State, as the pros- 
pects of success are very small. Public attention has 
not yet been sufficiently aroused to the need of legisia- 
tion of this character, and an effort on the part of engi- 
neers only wil! be looked upon as an attempt to furnish 
employment to the members of the profession, and not 
as a disinterested movement to secure a public good. 

At some future time the necessity for legislation will 
undoubtedly become apparent to the general public, and 
the present preparatory work will not be wasted. 

Your committee begs to report without recommenda- 
tion and requests to be discharged.” 

C. L. STROBEL, 

A, GOTTLIEB, 

E. C. CARTER, 
Committee. 

Mr. LILJENCRANTZ was appointed to take charge of the 
new “employment” department, for the assistance of 
engineers in search of work. 

JouHn W. Weston, Secretary. 





Rensselaer Society of Engineers.— A special meeting 
was held at Troy, N. Y.,March1. Mr. W. B. HAMMonD, 
of Boston, described “Gold Mining in the Black ‘ills of 
Dakota,” He spoke of the geological formation of the 
gold-bearing district and then of various processes and 
expedients used in mining. 


RAILWAYS. 
EAST OF CHICACO.— Existing Roads. 

Baltimore & Eastern Shore.—This Mary!and com- 
pany proposes to build a railway from Easton to Salis- 
bury, 54 miles. Control has been secured of the Wicomico 
& Pocomoke Railroad, extending from Salisbury to 
Ocean City, 30 miles; and the road would thus furnish a 
direct route, 84 miles in length, across the eastern penin- 
sula of Maryland. Citizens of the counties which the 
road would traverse have taken stock to the emount of 
$150,000, and the counties have voted to endorse the com- 
pany’s second mortgage bonds to the amonnt of $105,000. 
The company has secured subscriptions to its bonds to 
the amount of $250,000, outside of Baitimure, and now 
asks that city to take $75,000 of these bonds. If this is se- 
cured, it is promised that work will be commenced at 
once, 

Philadelphia & Reading,—Surveys are completed 
for the extension of the Camden, Gloucester & Mt. Eph- 
raim R, K. from Mt. Ephraim to &pring Mill, N. J., about 
7% miles. The cost is estimated at $100,000 

Raritan River.—Trains are now running from South 
River to South Amboy on this New Jersey road. Grad- 

ng is to be pushed at once on the extension from South 
Amboy to Bound Brook, 21 miles. E. W. HARRISON is 
Chiet Engineer. 

New York, New Haven & Hartford.—Several sur” 

veys have been made for the extension from Farmington 
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to New Britain, Conn. Work on the grading wil! prob- 
ably begin in early spring. 

Lehigh Valley.—The proposed Buffalo & Geneva ex- 
tension to Buffalo, N. Y., is noted on our Engineering 
News page. The Coal Trade Journal says that the re- 
cently Incorporated Beech Creek & Hudsen River road 
in Pennsylvania will be used by the Lebigh Valley. It 
is to extend from Watsontown, on the Susquehanna river, 
west, toward the Clearfield coal! fields, and will terminate 
for the present at Newberry, Lycoming County. ‘lhe 
new line wiil be about 26 miles in length, 

Housatonic.—The fight over the proposed paralle! to 
the New York, New Haven & Hartford, which this com- 
pany wishes to build, is still in progress before a com- 
mittee of the Connecticut Legisiature ; there are no reli- 
able indications as yet, concerning the chances of either 
side’s victory. 

Pittsburg & Lake Erie.—At the recent stockholders’ 
meeting, it was voted to increase the capita! stock $4,000, 
000, for the purpose of extending the double trucking and 
straightening the line. 

Columbus, Lima & Milwaukee.—Chief Engineer K 
P. VAN DvZEN is making the final surveys between Lima 
and Defiance, 0, 

Vincennes & New Albany.—\t is announced that 
grading will begin on this Indiana road as soon as spring 
opens, The right of way has been all secured. 

Cieveland & Canton.—Tracklaying is in progress on 
the extension from Coshocton to Zanesville, O., and the 
graders are at work onthe Chagrin Fails branch. 

New York & Ohio,—It is stated that Pierce and Nor 
ton, two sub-contractors on this Ohio road, have made an 
assignment. Their failure will not affect the construc 
tion of the road. 

Central Massachusetts .—\t isstated that the branch 
to the Connecticut river at some point south of the pres- 
ent terminus, which was proposed two years ago, is now 
under survey from Bondville to Springfield, 

Spencer.—This short Massachusetts road, 2.17 
length, which has been operated by the Boston & 
will be run independentiy after April l. A new 
tive and freight and passenger cars will be 
LUTHER HILL, of Spencer, is President. 

Pittsburg, Chartiers & Youghiogheny.—\t ‘s again 
reported that ANDREW CARNEGIE and others contem- 
plate an extension of this road to secure an independent 
outlet to Lake Erie, and that surveys are already in 
progress. 

Pennsyleania.—It is stated that an extension of the 
West Jersey system isto be built from Medford to Man- 
nahawken, N. J.; and that right of way has been secured 
and the line will be put under contract at once. The new 
line will be about 35 miles in length and will give Phila- 
delphia a road to Long Branch but little longer than the 
present road to Atlantic City. It is reported that the 
Reading intends to build over a parallel route to the 
above, Another project which the Pennsylvania man- 
agers intend to carry out is a sea-coast line from Sandy 
Hook to Cape May. By the building of a few connect- 
ing links, trains could be run for almost the whole dis- 
tance of 130 miles within sight and sound of the ocean. 

Central Railroad of New Jersey. A trackage right 
has been secured over the Belvidere division of the Penn- 
sylvania system to enabie this road to connect with the 
Lehigh & Hudson Railroad. There will be no need, there- 
fore, of building the cxtension for which surveys were 
made from Phillipsburg to Belvidere, a few months ago, 

Baltimore Belt.—W™m, GILMOR, President of the Mary. 
land Central KR. R., is pushing this enterprise, and bopes 
to begin construction at an early date. 

Canadian Pacific.—This company is seeking permis- 
sion from the Dominion Parliament to refund its debt by 
an issue of $85,000,000 in bonds bearing interest at not 
more than 4 per cent. 

Central Michigan,—We have received the following 
information from J. W. Boywrox, or Grand Rapids, 
Mich., President ; 

This road isto run from Rogers City, on Lake Huron, 
south via Grayling, Harrison, Freeport, Battie Creek and 
Coldwater, a distance of 3) miles. Twenty miles of this 
distance, purchased from the Lowel! & Hastings R. R. Co.,is 
completed and in operation, and surveys for the_re- 
mainder are nearly completed. The route %s favorable, 
affording easy grades and curves and passing through 
the heart of the rich pine and hard- wood timber lands of 

, Northern Michigan. ‘She principal busivess will! e in the 
transportation of lumber, iron and coal ore and farm 
products. Nearly all «f the right of way has been 
secured and local aid amounting to $40,100 bas been 
pledged. Tracklaying will begin at once and it isex pected 
to lay @ milesthis year. J. H. Koperrs, of Grand Kapids, 

Mich., is Chief Engineer. 

Evansville, Fort Wayne & Chicago,—The Keene 
Bros., Construction Co.,611 North Main 8t., St. Louis, 
Mo.,inform us that the report published last week of 
their contract on this Indiana road iscorrect. The con- 
tract price for 109 miles is $236,840.11. 


miles in 
Albany | 
locomo 
bought 


Projects and Su'veys. 

Georgetown &£ Milton,—A bill has been introduced 
in the Delaware Legislature by Senator Dorman, Ex- 
Governor STocK Ley, J. K. PoYxtTeR and others to incor- 
porate the Georgetown & Milton KR, R.Co. The road is 
projected torun from Georgetown via Milton to Draw 
Bridge. 

Milford & Lake Michigan,—Incorporated in Indiana 
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to build a line of railway from Milford Junction, Kos- 
ciusko county, to South Bend, a distance of 40 miles, 
Toe capital stock is $320,000. 

Cincinnati Cireular.—Incorporated in Ohio by 
CHARLES SCHIFF, KALPH Perers, H. H. TATEM, SAMUEL 
Hon? and others to buiid a railway from a point near 
Sedansville, on the Cincinnati, Indianapolis, St. Louis, & 
Chicago, around the city of Cincinnati to a point near 
Red Band on the Little Miami R. KR. The road isto be 
built by an independent company to do business as a belt 
line transfer for all roads entering the city. 

Penn’s Mountain.—This proposed road at Reading, 
Pa., is torun froma point near the Walnut Street en- 
trance to Penn’s Commons, by an inclined plane to the 
highest point of the mountain, about 600 ft. above the 
Schuylkill river; from there it will run around the 
mountain and return to a point in front of the city of 
Reading above Penn's Commons, a total distance of about 
5 miles. Nearly ali of the right of way bas been obtained | 
and as soon as the rest is secured the company will begin 
construction, The inclined plane will be operated by a 
100-H, P. engine placed at the summit, and from here the 
trains will run by gravity to the terminus, The cost of 
the road is estimated at $100,000, THoMAs P. MERRITT and 
others of Reading ara interested. 

State Line & Oakland.— The locating surveys are in 
progress on this road, whichis to run from a point on 
the Baltimore & Ohio RK. R. near Confluence, Pa., crossing 
the Youyhiogheny river near Sioan’s Ford and continuing 
along the west bank through Somertield, Pa., Selbys 
port and Friendsville to Oakland, Md,, a distance of 
about 45 miles. The road is projected by Philadeiphia 
and Baltimore capitalists who own valuable tracts of 
timber land along the route. It is stated that work on 
construction will begin soon, and the road will be com- 
pleted by Aug. 1, 1889. J. U. Crawrorp, Fox Chase- 
Pailade! phia, is Chief Engineer, 

Vincennes, Oakland City & Owensboro,—We have 
received from Vice-President Epvwarp WATSON of Vin- 
cennes, Ind., the prospectus of this enterprise. The 
compapy was organized in September, 1887, and surveys 
were made by Chief Engineer W. B. EgLus from Vin- 
cennes, Ind., to Owensboro, Ky., a distance of 70 miles 

The route as surveyed gives a maximum grade of &2 ft, 
per mile, and a maximum cut of 31 ft. There will be 
two large bridges, one across White river dividing Knox 
and Pike counties, and the other across the Ohio near 
Owensboro. The company has secured subsidies, which, 
including 50% miles right of way, amount to $112,000 
from the towns along the route. The annual earnings 
of the road are estimated at about $690,000, and expendi- 
tures fur fixed charges at $150,000. The Owensboro & 
Indiana Bridge Co, has been organized in connection 
with the road to build the bridge across the Ohio. The 
site is 154 miles west of Owensboro, where the distance to 
be spanned is 1,900 ft., and an underlying bed of rock 
affords a solid foundation for piers and abutments. The 
cost is estimated at less than $1,000,000. Jas. C. Rupp, of 
Owensburo, is President of the railway company and 
J. D. Powers, of Owensboro, is President of the bridge 
company. 

Emporium & Williamsport.—It is reported that sur- 
veys are being made for a railway from Emporium, Pa., 
to Williamsport, Pa., making a connection between the 
Western New York & Pennsylvania K. R. and the Phila- 
delphia & Reading K, R, The length of the road will be 
about 65 miles, 

SOUTHERN-—Existing Roads. 

Craig Mineral.—W, G. SEARS, Chief Engineer of this 
road, with oflice at Eagle Rock, Va., gives us the follow- 
ing information, 


This road is now under contract from Eagle Rock to 
New Castile, Va,, a distance ot 25 miles, The Sears Con- 
struction Co. has the contract, and is now making sur- 
veys. Extensions are projected trom New Castie to Roa- 
noke, 23 miles, and frum New Castile to New River, 35 
miles. There will be a 2-span bridge about 30 ft, in 
length across the James river, and a single span bridge 
across Craig's creek 150 ft. in length. Contracts for these 
will be let about April 1, 

Middleburg, Highland & Lake Butler.—The Chat- 
tanooga Tradesman has the following regarding this 
Florida enterprise : 

Ws. VARNEDOE, Superintendent of the Middleburg, 
Highiand & Lake Butier Railroad, says that the road 
hus not yet been completed, but that the work is being 
vigorously pushed, aud by April 1, he thinks it will 
be tinisbed. The road runs from Middleburg, a prosper- 
ous little town in Clay county, to Highland, where it 
crosses the lin: of the Florida Railway and Navigation 
Company. It passes then over to Lake Butler, penetra- 
ting a country in which no other railroad runs, 


Tennessee Midland,—Track is laid and trains are 
now running to Darden, Tenn., 40 miles east of Jackson 
and 125 miles of east of Memphis. The road will be 
finished to the Tennessee river, 10 miles farther, in 30 
days. 

Roanoke & Southern.—The Board of Directors have 
authorized Vice-President J, W. Frres to act as President 
and have elected Col. F. H. Fries General Manager, The 
line is graded from Winston to Walnut Cove, N. C.,18 
miles, and8 miles are in operation. Miller Bros., of Win- 
ston, have the contract for the depot at that place, 

Covington & Macon.—The Richmond & Danville has 
bought about $100,000 worth of this company’s bonds, and 
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t is suggested thatthe line may yet form part of the 
Richmond & Danville system. 

Norfolk & Western.—On the Clinch Valley extension, 
Samuel Walton, contractor for sections 22 to 25 inclusive 
and Sexton & Houston, contractors for sections 26 to 30 
inclusive, have completed their work. Track is now laid 
toa point 10 miles west of Tazewell C. H. Itis reported 
that the proposed Saltville branch will be built in the 
spring. 

Winston & Wilkesboro.—This extension of the Rich- 
mond & Danville is under construction from Winston to 
Wilkesboro, up the Yadkin valley 125 miles. Track is now 
laid and trains are running for 20 miles west of Salem. 

Georgia.—Surveys and estimates are to be made for 
double tracking 6 miles from Atlantato Decatur, Ga. 

Richmond & West Point Terminal.—W. B. RYDER 
has been appointed Superintendent of the Richmond & 
Danville divisions, with office at Richmond, Va, R. R. 
BRIDGERS has been appointed Superintendent of the 
North Carolina division, with office at Durham, N. C. 

Kentucky Central.—_C. P. HUNTINGTON recently 
stated toa reporter of the Cincinnati Enquirer that three 
different parties were negotiating for the purchase of 
this system, but that he was not at all anxious to sell,and 
might very likely keep the road, “This year,” said he. 
* l intend to build several new branches which will greatly 
enhance its value.” He aiso stated thatthe report, which 
has been so extensively published, that he has sold his in- 
terest in ali railways east of the Mississippi, was news to 
him, as he had not disposed of his stock, nor did he intend 
to, at present. 

Sheffield & Birmingham.—This road, now in the 
hands of a receiver, is to be known after reorganization 
as the Birmingbam & Tennessee River R, R. Co, The fail- 
ure of the road to earn its expenses and interest charges 
was due to the delay in starting the iron furnaces at Shef- 
field, whose raw materiaiand product is expected to fur 
nish it with a heavy trafific. 

Georgia Southern & Florida,—Morgen & Reynolds, 
who graded this road from Tifton to Valdosta, Ga., have 
received the contract for grading the extension from 
Valdosta to Lake City, Fla,, about 63 miles. Work will 
begin at once and is to be completed in four months. 

Wadley.—The Railway Age says: 

The lumber road running from Wadley, Ga., south 
toward Mt, Vernon is being extended to the latter place, 
a distance of about 50 miles, through Jefferson, Eman- 
uel and Montgomery counties, and may be eventually 


extended to Waycross. William Donevan, of Wadley, 
Ga.. is owner of the road. 


Kansas City, Memphis & Birmingham.—Accord- 
ing to the Chattanooga Tradesman, surveyors are at 
work on the proposed extension to some point on the 
Atlantic coast, and will complete their work by April 1. 

Tennessee & Coosa.—It is reported that the Louisville 
& Nashville Company will complete this Alabama road. 4 

Nashville & Knoxville,—It is stated that this com- 
pany bas made arrangements with the projectors of the 
proposed Nashville & Charleston road to continue the 
line to Knoxville and thence east across the mountains. 

Kentucky Union,.—it is announced that the bonds of 
this company to the amount of $12,000,000 have been taken 
by a syndicate headed by JoHN H. INMAN, which will 
furnish ample capital for the construction of the road. 
About 7,000 hands have been put at work on the grading. 

Louisville, Cincinnati & Virginia. — DovGLas 
GREEN, who is prominently interested in this company, 
informs us that the enterprise has by no means been 
abandoned, but that construction is actively in progress. 

Atlanta & Florida,—It is stated that HAMILTON Di1ss- 
TON, of Philadelphia, has offered the company 1,000,000 
acres of land. Besides this, offers of 65,000 acres of land 
have been made if the company will build from Fort 
Valley to Thomasville,Ga. The distance is about 125 
miles, and from Thomasville to Tampa is about 300 miles. 

Savannah, Americus & Montgomery. — Chief En- 
gineer R. E. HARDAWAY,0n March 2 awarded the con- 
tract for grading and tracklaying on the 25-mile exten- 
sion from Abbeville to McRae, Ga., to McLaughlin Bros. 
Their headquarters while engaged in the work will be at 
McRae. 

Richmond, Fredericksburg & Potomac.—Bids will 
be received until March 25 by Gen. Supt. E. T.D. Myers 
for grading, masonry, and bridging on 8 miles of railway 
connecting this road with the Richmond & Petersburg 
near Richmond, Va. The work will include a high 
bridge across the rapids of the James river, the masonry 
and ironwork of which will be let separately. Specifica- 
tions and plans can be seen at Superintendent MYERs’s 
office, Richmond, Va,, after March 15. 


Projects and Surveys. 
Chattanooga, Cleveland'& Murphy.—E, Watkins, 


of Chattanooga, President, has sent us the following in- 
formation: 


The surveys have been made for this road,which is pro- 
jected to run from Cleveland, Tenn., via Benton and 
Hiawassee Gap to Murphy, N, C., a distance of 70 miles. 
The route is through a mountainous country; maximum 
grade 50 ft. per mile and maximum curye 6°. The princi- 
pal business will be tbe transportation of iron ore, mar- 
ble, talc, copper, and other minerals. About balf the 
a of way has been secured and local aid to the amount 
of $125,000 obtained. Contracts for construction will be 
let about April 1, 1889. It is expected that track iz 
will begin about Sept. 1, 1889, and the road be opened for 
traffic by Jan, 1, 1891, 
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Weston & Elk River.—Incorporated in West Virginia 
to build a railway from Weston, Lewis county, to a poin: 
near Sutton, Braxton county. Among the incorporators 
are J. N. CAMDEN, of Parkersburg, aud M. W. Hansoy. 
JOHN BRANNON, N. B. NEwLon,and W. L. Dunninaroy, 
all of Weston, 

Cincinnati & Birmingham.—The contract for the 
construction of this road is said to be closed. The road 
is to be completed to Tullahoma, Tenn., by March i, 
189 and to Woodbury, Tenn., by the following June. 

Decatur & South Mountain Belt.—The officers of 
this company are: A. C. Frey, President; K. W. Austin. 
General Manager; and T. G. MAcry,Chief Engineer, a}| 0; 
Decatur, Ala. The road will be 12 miles long. Construc. 
tion is to commence within 60 days and the road wil! tb. 
completed in 12 months, 

Rome & Guntersville.—Iit is reported that this road 
which is projected to run from Rome, Ga., to Gunters. 
ville, Ala., about 63 miles, is to be built this season, 

Hartsville.—It is stated that this company has made 
surveys for its 10-mile road and will buiid it during the 
coming summer. J. L. Coker, of Hartsville, S. C., is 
President. 

Richmond Cedar Works.—A press report states that 
this company will build a line of railway to their timber 
lands near Greenville, Ala. 

Paducah & Tennessee.—Ata recent meeting the citi- 
zens of Paducah, Ky., voted a subscription of $100,000 to 
the stock of this road. The road is projected to run from 
Paducah, Ky., to Paris, Tenn., a distance of about 55 
miles. THos, H. PURYEAR, of Paducah, is President. 

Fort Payne & Stevenson, — It is reported that there 
is a project on foot to build a line of railway from Fort 
Payne, Ala,, to Stevenson, Ala., a distance of about 3) 
miles, 

Atlanta, Athens, Kingston & Coal Fields.—It is 
stated that a company has been organized to build a road 
by this name from the State line in Polk county, Tenn., 
to Winter’s Gap or the coal fields beyond. 

Greenville & Southeastern.—A company is being or 
ganized at Greenville, Ala., to build a pole road from 
Greenville via Luverne to Andalusia, about 40 miles. 

THE NORTHWEST-—Existing Roads. 

IUinois Central.—The annual report of this company 
shows unexpectedly favorable results from the ,opera 
tions of 1888; for though a falling off from the receipts of 
1887 occurred, the reduction was not enough to wipe out 
the surplus after the payment of dividends during the 
year amounting to 6 percent. ,The results of operations 
were as follows: 


1888 1887 
Gross earnings........ eae $11,822,477 $11,868,037 
I oe cin ccadecne yates. 4,067,872 4,573,434 
Surplus after paying dividends.... 163,537 436,357 


The Chicago, Madison & Northern Railroad from a point 
near Chicawo to Freeport, Madison, and Dodgeville, Wis., 
was completed and turned over to the company on Jan. 
1, 1889, 

The cost of this railroad surpassed the estimate, owing 
to the large outlay necessary to secure facilities at Rock- 
ford, the nigh price-of land in and about Chicago, the 
requirements of municipal authoritics with regard to 
crossings, and mistakes of engineers. While the cost 
may reach $40,000 a mile, that is less, it is claimed, than 
any other railroad has paid in 10 years for an indepen- 
dent entrance te Chicago. Valuable improvements were 
made on the line with last year’s earnings, and not less 
than $600,000 will be expended this year. 

No new extensions were undertaken in 1888, and none 
is in view, 

Wabash,—The sale of the Chicago Division has been 
ordered to take place on March ll. The line will be bid 
in by the purchasing committee. The sale of the main 
line and other branches will probably be ordered by 
Judge GRESHAM at an early date. 

Keokuk & Northwestern.—At the foreclosure sale 
of this Iowa road at Keokuk, March 1, the property was 
struck off to C. E, Perkins, President of the Chicago, 
Burlington & Quincy system. 

Chicago & Northwestern.—The Junction Ry. has been 
chartered by officers of this company to build a line 
from Evanston southwest to Montrose on the Wisconsin 
division, about 6 miles. Surveyors are now locating the 
line. . 

Northern Pacific & Manitoba,—The company is 
applying for a charter for its lines from the Dominion 
Government.— It is reported that the company has 
made an agreement with the Canadian Pacific for the 
division of competitive traffic and the maintenance of 
rates thereon. The report greatly exercises the people 
of Manitoba, but is denied by Northern Pacific officials. 

St. Paul, Minneapolis &£ Manitoba.—lt is stated 
that the company intends to begin work on the exten- 
sion from Sioux Falls to Yankton, Dak.,as soon as the 
frost is out of the ground. A line is also projected to 
run from Jasper, Minn., 20 miles east of Sioux Falls, to 
Sioux City, Ia. 

Northwestern Coal & Navigation Co.—A bill is be- 
fore the Dominion Parliament authorizing this company 
to extend its road to the International boundary in the 
direction of Ft. Benton, Montana. 

Winnipeg & Hudson Bdy.—The Provincial Govern- 
ment of Manitoba has withdrawn the guarantee of 6 per 





6 me SOCAL SE 











ol 
| 
i 
t 


















Marcu 9, 1889 


for 25 years on bonds of this company to 
prey of $4,500,000, and has substituted a cash 
ponus of $2,000 per mile on not more than 300 miles. This 
offer is to remain open till the next session of the Legis- 
lature, The new offer is so much less advantageous than 


the old that there seems to be no likelihood that the 


road will be built. 
Projects and Surveys. 

Marquette, Iron Range & Chicago.—Surveys are in 
progress for this road, which is projected to run from 
Marquette, Mich., to the iron mines, a distance of about 40 
miles. It isstated that a contract has been made with 
nearly all of the mines which the road will reach to trans- 
port their entire product for 10 years. It is estimated 
that the road will cost fully $1,500,000, Joun F. STEVENS 
is Chie ineer. 
™ ne Seeihakts dh bill is before the Manitoba Legis. 
lature granting a charter to the Lake Manitoba Railway 
& Canal Co. to build a line of railway from Portage la 
prairie to Lake Manitoba. 


THE SOUTHWEST- Ex 


San Antonio & Aransas Pass.—The subsidy of 
250.000 asked from the citizens of Llano and Gillespie 
counties in aid of an extension through those counties 
from Comfort to Fredericksburg, has been subscribed, 
and grading is to begin at once. 

Cleveland, St. Louis & Kansas City.—Work on the 
Alton bridge has been stopped. Vice-President J. T. K. 
HAaywoop states that the delay is only temporary and 
that work willsoon be resumed. The company has ap- 
plied to the city of Alton for a grant of land for terminal 
facilities. 

Galveston & Western.—This Texas road is to be wid- 
ened to standard gauge and relaid with steel rails. J. C 
Leaaue is President, = “ 


Projects and Surveys. 

St. Charles.—Incorporated in Arkansas with a capital 
stock of $100,000 to build a line of railway from St.Charles, 
Arkansas county, to Helena, Phillips county, about 30 
miles. Among the incorporators are J. R. CAMPBELL, 
W. H. BraprorpD, G. W. SHINN, and J, H, McCARTHY 

St. Joseph Belt.—H, D. L. Frencn, of Philadelphia, 
STEPHEN S. SHarp, of Kansas City, and Jas. E. McCor- 
crn and others, of St. Joseph, Mo., have organized a com- 
pany to build a railway from the stock-yards south of St. 
Joseph to the eastern city limits, and thence to a connec- 
tion with the Union Street Railway in the northern city 
limits, a distance of 9 miles. The capital stock is $500,000. 

Kentucky & Arkansas,—This company is reported to 
be at work on a railway from Arkansas City to a point op- 
posite Baton Rouge, La.,a distance of about 210 miles. 
W. B. Dutton, of Arkansas City, is interested. 

Coleman & Albany,—lIt is said that the projectors of 
this road, which is to run from Coleman, Tex., to Al- 
bany, Tex., about 60 miles, have secured sufficient capi- 
tal to build it. 

Texas Midland.—There is a prospect that this old pro- 
ject will be revived as it is stated that certain parties are 
desirous of taking hold of the enterprise. The road was 
projected to run from Waco, Tex., to Shreveport, La., 
about 210 miles. Surveys and estimates were made, a 
greater part of the right of way was obtained, and subsi- 
dies were secured from many of the towns along the 
route. The line passes through rich pine timber land 
and the mineral region of Cherokee county, W. A. Tay- 
LOR was President of the company. 

Chicago, Hannibal & Springfield —It is stated that 
certain English capitalists are willing to advance the 
money necessary for the construction of this road pro- 
viding the original guarantees of mght of way and 
bonuses, which have expired, will still hold good. The 
original project was to build a road from Springfield, 
Mo., to Hannibal, Mo.,a distance of 235 miles, and it fis 
proposed to extend it to Peoria, Ill., making the total 
distance about 350 miles. R.C. NICKERSON, of Chicago, 
is President, 

Stockton, Hill City & Western.—A railway company 
by this name has been incorporated in Kansas. J. P. 
Pomeroy is President. 

Sulphur Springs & Cooper.—A press report states 
that G. B. Boomer, of Rochester, N. Y., and T. H. 
STEWART, of Chicago, are contemplating the building of 
a narrow-gauge railway from Sulphur Springs, Tex., to 
Cooper. Tex., a distance of about 16 miles. 

Winner Investment Co.—This company has filed 
papers petitioning the court to appoint commissioners 
to assess damages for those property owners who refused 
to sell them right of way for their proposed dummy 
line into Kansas City. The property owners claim 
that the company is not acting in good faith and that 
they propose to use the right of way obtained for a 
standard-gauge railroad. The company also holds a 
charter from Congress for a bridge at Kansas City across 
the Missouririver. It is understood that the Chicago & 
Northwestern and the Chicago, Rock Island & Pacific de- 
sire to come into the city in this way. 


ROOKY MT. AND PAGC.—Existing Roaas. 


San Diego, Cuyamaca & Bastern.—Trackla is 
groaress on the #o-mile section trom Ses 


Roads 
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Diego east, ard the line is being located from the end 
of the grade, east to Dos Palmos, on the Southern Pa- 
cific, about 85 miles from San Diego. From this point 
it is said the road is to be continued to the Needles, at 
the point where the Atlantic & Pacific crosses the Colo- 
rado river, and it is supposed that a junct‘on will be 
made at this point with the projected extension of the 
Utah Southern Railroad, a part of the Union Pacific 
system. 

Union Pacijic.— Engineer Cuas, HaRLoweE is in 
charge of the corps which bas begun work cn a survey 
for the Carbon Cut-cff railway, recently chartered in 
Wyoming. Another party, in charge of Geo. L. Dri1- 
MAN and P. EDQUIST, are at work on surveys from the 
terminus of the Cheyenne & Northern branch to 
Douglas, on the Fremont, Elkhorn & Missouri Vailey 
R. R.—It is proposed to double track the Montana 
Union raiiroad. 

Bellingham Bay Ry. & Nav, Co,—Considerable pro- 
gress is being made on the grading for this Washing- 
ton Territory road. Whatcom has raised $40,000 for the 
enterprise. Specifications for the bridge across the 
Nooksack river are nearly finished; and it is intended 
to have the road in operation from New Westminster 
to Bellingham Bay by September 1. Work bas begun 
on the branch south from Mission, on the Canadian 
Pacific. 

Spokane Falls & Northern,—D. C. CorRBin, who is to 
build this Washington Territory road, has engaged J. 
M. Bucg ey, formerly General Manager of the North- 
ern Paeifie, to act as Superintendent of Construction’ 
Surveyors are now at work on the line. 

Astoria & South Coast.—J, R. O’ NEIL is President of 
the Portland Macadamizing & Paving Co., which has 
the 10-mile contract mentioned last week. The Portland 
Oregonian says: 

It is safe to say that when that bridge is completed, 
and the first locomotive runs into Astoria with her 
whistle screeching and steam exuding from every pore, 
there will be such a celebration in the city by the seas 
as was nover seen before. 

Los Angeles & Pacifie—This road has just been 
opened for traffic from Los Angeles to Santa Monica 
Cal., 24 miles. 

Projects and Surveys. 


Tacoma & Lake City R. FP. & Nav, Co.—Incorpora- 
ted in Washington Territory, to build a railroad from 
Tacoma to American Lake, by FxeEeEMAN CaMPBELL, F. 
C. Ross, Jas. D Sm1ru, and others of Tacoma. 

Port Townsend, Irondale & Hadlock,—J. A. KUHN, 
Wo. Paynx and others of Port Townsend, W, T., have 
chartered this company to build a motor road from 
that city to the head of the bay. 

Denver & Salt Lake Short Line — This company 
has been chartered in Colorado to build a railroad from 
Denver to Salt Lake City. W. A. H. Lovetanp, E.L, 
BERTHOUD, and otbers of Denver; Maurice Fiyny, 
THEODORE Moss, WM. H. Brown and others of New 
York City sre the incorporators. 

Port Townsend Southern,—Surveys have begun on 
this Washington Territory road. 

San Diego & Eastern Terminal,— Incorporated in 
California by W. A. Caritson, THos. Hiactns, H. G. 
CHRISTIANSEN, and J. P. Burt. 

Canadian & Western,— This company has asked 
a charter from the Government of British Columbia 
for a railway from a point at or near Bute Inlet to the 
Yellowhead Pass to connect with a proposed road from 


the east. 
RAPID TRANSIT. 


Cable Railways.—Cleveland, O0.—The Cleveland City 
Cable Co. has been incorporated, with a capital stock of 
$100,000. It proposes to put a cable system on the 
Superior, St. Clair & Payne Ave. lines. FRANK ROBISON, 
T. H. Brooks, and CHARLES HATHAWAY are interested. 

Kansas City, Mo.—O. W. Meysenberg & Co., of St. 
Louis, Mo., have the contract for the yokes, track, and 
slot rail bolts for the Holmes St. line, 


Dummy Lines.—Anniston, Ala.—The Anniston, 0x- 
ford & Choccolocco Valley Ry. Co, has been organized by 
E. Lock and 8, M. MILLIGAN, of Choccolocco, to build a 
dummy line from Anniston to White Plains, about 20 
miles. Capital stock, $200,000.——The Anniston, Williams- 
port & Jacksonville Ry, Co. is to be chartered to build a 
dummy line to Jacksonville. 

Birmingham, Ala.—F. 8108s is interested in a new 
dummy line to Gate City. 

Decatur, Ala.—The Decatur & South Mountain Belt 
& Dummy Line Co. has been organized to build a dummy 
line 12 miles long. Work will be commenced at once. 
President, A. C. Frey; General Manager, R. W. Austin; 
Engineer, T.G. MACEY. Capital stock, $100,000. 

Port Townsend, Wash. Ty.—A dummy line is being 
surveyed for T. J. DooLey. Engines have been ordered 
in Pittsburg, and cars in San Francisco. The line is to be 
finished in May. 

Street Railways.—Sunbury, Pa.—Surveys are being 
made for a street railway to Northumberland. 

Greensboro, N. C.—The Greensboro Street Ry. Co. 
wants to find a company to build the road in exchange 
for the bonds. Address J. W. Garrrirnus. 
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Natchez, Miss.—The Natohez Street Ry. Co. wants bids 
for the construction and equipment of a line 2 miles long 

Jefferson, 1Ul.—The Jefferson Rapid Transit Railway & 
Electric Light "Co, will build a street railway. Capital 
stock, $250,000. Grorae C. THomas, Gro. H. PARKER, and 
S. S. KIMBALL. 

Pullman, Il.-The Pullman, South Chicago & Morgan 
Park Street Ry. Co. has received a franchise. Work is to 
be commenced this year. 

Aspen, Col.—A street railway company has been or- 
ganized and has asked for a franchise. 

Oregon City, Ore.—Several street 
for a line to Portland are on foot, 

San Marcos, Tex. 


railway schemes 


A street railway is projected 


Electric Railways.— Rochester, N. Y. The Thom- 
son-Houston Electric Co. has been awarded a contract 
for the equipment of the electric railway from Rochester, 
N.Y., to Charlotte, The road isto be completed by June 1. 
There will be 16 cars, 8 of which will be closed and 8 open. 
The seats will face one way withan aisle in the center 
Each car willbe equipped with two 15 H, P. Thomson- 
Houston motors, and will be lighted by 5 electric lamps. 
The power station will be located near the N. Y. Central 
Ry. crossing, and will be equipped with two 1H, P. 
engines and two) H. P, Thomson-Houston generators. 
The railway people state that the contract was awarded 
to the Thorson-Houston Co. because it was found that 
company would do the work in a thoroughly satisfac 
tory manner, and that its apparatus would stand the 
severest tests to which it may be subjected. They made 
an especial point of its durability, and the minimum of 
repairs required by it. The contract was not given to the 
Thomson-Houston Co. till numbers of its roads had been 
inspected, and the railway people were thoroughly satis 
fled with the great excellence of the system. 

Mount Desert, Me.—The Mount Desert & Eastern 
Shore Land Co. will build an electric railway 6 or 8 miles 
long. 

Martha’s\)Vineyard, Mass,—The street railway is to 
be operated by an overhead wire electric system. 

Beverly, Mass.—The Beverly & Danvers Street Ry. 
Co. will have its cars operated on the storage system. 
The road is 3 miles long. 

Parkersburg, W. Va.—The Park City Street Ry. Co. 
proposes to adopt an electric system; power to be fur- 
nished by the electric light plant. 

Raleigh, N, C.—The street railway company proposes 
to adopt an electric system, 

Americus, Ga.—A street railway 8 miles jong is to be 
built by the New York Contract Co., and it will probably 
be operated by electricity. 


CONTRACTING 


Tunnel.—A tunnel is to be built under the Calumet 
river at Hyde Park, Ill, It will be 250 ft. long with a 
shafts at each end 50 ft. deep,; tunnel and shafts to be 6 ft 
diameter. Proposals will be received by A. V. Powe... 
Superintendent of Public Works, until March 26. 


Street Signs.—The following proposals for furnishing 
and placing street signs have been received by Joun P. 
ApDAMs, Commissioner of City Works, Brooklyn, N. Y.: 
Daniel McGlone, Class A, $4 per lamp complete. Chas, 
F. Taylor, Class B, 32 cts. per lamp for two sides or 64 cts. 
for 4sides. John H. Matthews, Class B, 22 cts. per sign, 25 
cts. per sign 2% x bins, E, A. Dubey & Co., Class A, iron 
frame and brace, $1.84; four signs complete, $1: two 
signs complete, 79 cts; Class B, iron frames, 21 cts.; four 
signs, 38 cts.; two signs, 29 cts.; Class C, iron frame, $1.32: 
four signs, 33 cts,; two signs, 27 cts, 


Ties, ete.—The Duluth Incline Ry. Co., of Duluth, 
Minn., has awarded contracts for timber to Fisher & New- 
ton, of Duluth, at 23 cts. each for ties, 9 cts. each for 
posts, and 8 cts. per lin. ft. for telegraph poles. H. H. 
Myers is General Manager of the railway company. 


Railway Grading.—Mr. CuHas. R. CHAPMAN, Chief 
- Engineer of the Chicago, Kansas City & Texas Ry., at 
Kansas City, Mo.,received 29 bids for grading 944 miles of 
road, the work comprising about 200,000 cu. yds. The 
bids for embankment ran from 9 cts. to 15 cts. per cu, yd.; 
for earth excavation with 500 ft, haul, 13 cts. to 17 cts. per 
cu. yd.; solid rock, 60 to % cts. per cu. yd.; loose rock. 
30 cts. to 56 cts.; haul after 500 ft., 1 ct. to 1% cts. per yd. 
The contract was awarded to Creech, Lee & Kenefick, 


Pier Work.—Milwaukee, Wis.—The following pro- 
posals for pier superstructure at Milwaukee harbor were 
opened Feb. 27, by Major Cnas. E. L. B. Davis, U. 8. En- 
gineer Office, Milwaukee, Wis.: W.T. Casgrain, Milwau- 
kee, Wis., $7,263.20; C. H. Starke, Milwaukee, Wis., $7,- 
519.10; Knapp & Gillen, Racine, Wis., $8,069.90; H. B. 
Herr & Co., Chicago, Il)., $8,268.30. The cortract was 
awarded to W. T. Casgrain at the following prices: pine 
timber, $18 per 1,000 ft. B. M.; pine plank, $16; fron drift 
bolts, 3 cts. per Ib.; iron screw bolts, nuts and washern§ 
4cts. per ib.; iron spikes, 4 cts. per Ib.; oak timber in 
place, $45 per 1,000 ft. B. M.; oak piles driven and se- 
cured in the work, ® cts. per lin. ft.; laying and secur- 
ing plank in work, $5 per 1,000 ft. B. M.; framing, inclu- 
ding all labor, $15 per 1,000 ft. B. M.; taking out and re. 
moving old protection piles, $5 per piece. 
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South Haven, Mich.—The following “proposals for 
pier construction (cribs in place) were opened at Grand 
Rapids, Mich., Feb, 25, by Lieut. Kuny, U. 8. Engineers: 
Wiemar, Rath & Gaylord, ‘Ludington, Mich., $5,837.08; 
J. Munroe, Jr., Charlevoix, Mich., $6,093.98; E. E. Crosby, 
Muskegon, Mich., $6,293.02; Geer & Crawford, Saugatuck, 
Mich., $6,350.44; Knapp & Gillen, Racine, Wis., $6,717.23; 
Robert Finch, Grand Haven, Mich., $6,835.84; H. B. Herr 
& Co., Chicago, I1., $7,068.27; Truman & Cooper, $7,214. ; 
W.E. Cook, Ludington, Mich., $7,347.15. The prices of 
the lowest bid were as follows: foundation and sheet 
piles, $l and 40 cts. per lin. ft.; oak, hemlock,ard pine 
timber, $40, $24, and $28 per M.; pine plank, $22 per M. 
fron screw bolts and straps, drift bolts, and spikes, 54 
4, and 5cts. per lb.; stone, $9.50 per cord; brush, $5 per 
cord; dredging, 80 cts, per cu. yd, 

Pentwater, Mich.—The following proposals for pier 
construction (cribs in place) were opened at Grand Rapids, 
Mich., Feb. 25, by Lieut. Kunn, U. 8 Engineers: Wiemar, 
Rath & Gaylord, Ludington, $5,239.62; Truman & Cooper, 
Manitowoc, Wis., $5,333.90; John Munro, Jr., Charle- 
voix, Mich., $5,985.51; E. J. Crosby, Muskegon, Mich. 
$6,293.02; Knapp & Gillen, Racine, Wis., $6,070.33 
RK. Finch, Grand Haven, Mich., $6,740.63; W. E. Cook 
Ludington, Mich., $6,816.96. The prices of the low- 
est bid were as follows: foundation and sheet piles, 
$1 and 33 cts. per lin. ft.; ocak, hemlock and pine 
timber, $35, $21 and $25 per M.; pine plank, $21 per M: 
screw bolts and straps, drift bolts and spikes, 54, 4 and 
5 cts. per Ib; stone, $8.50 per cord: brush, $5 per cord; 
dredging, 66 cts. per cu. yd. 


Castings, Ete.—The following proposals for supplies 
have been received by the Water Committee, Montreal, 
Canada :—For brass castings: T. L. Clark, 25 cts. per Ib.: 
Garth & Co., 19 cts.; G. Lomer, 19% cts.; Cuthbert & Sons 
19 cts.; Canada Plating Company, 16% cts. for yellow 
brass, not called for by specifications; Guibord & Vin- 
cent, 20 cts.; E. Chanteloup, 19% cts.; R. Mitthell, 214% cta, 
Contracts were awarded to Garth & Co. and Cuthbert & 
Sons for half the quantity each.——For brass tubing: T, 
L. Clark, 35 cts. per Ib,; Lewis Bros,, 3214 cts; R. Mitchell, 
82's cts.; B. J. Coghlin, 324 cte,; Garth & Co., 30% cts,; E. 
Chanteloup, 31 3-5cts. The contract was awarded to 
Garth & Co.—For hydrants: G. & F. Brown Mfg. Co. 
(Belleville), $87.75; John Macdougall, $72; Garth & Co. 
$70; J. Cridiford, $79.80: Guibord & Vincent, $78; E. 
Chanteloup, $80. Thecontract was awarded to Garth & 
Co,—-For special castings: E. Chanteloup, $45 per ton; 
Alex. Mitchell, $46; John McDougall, $46; P. Amesse: 
$46.20, The contract was awarded to E. Chanteloup. 
B. D. McConnewu is Acting Superintendent of the 
Water-Works. 


Street Work.— Brooklyn, N. Y.—The following propo- 
sals for flagging sidewalks have been received by Joun P 
Apams, Commissioner of City Works : John Hart, 22 cts, 
and 224 cts. per sq, ft.; Henry Mogk, 2154 cts.; Dennis 
Norton, 2144 cts. The City Works Department will have 
Sackman St. and Fulton Ave. paved with granite blocks, 
The work will cost about $15,000 and $500,000 respectively. 

Buffalo, N. ¥.—The following proposals have been re- 
ceived by the city engineer, Geo. E. MANN. Repaving 
Elm St. with Medina sandstone: P. B. McNaughton 
$32,956 ; A. M. Holloway, $34,000 ; C. E. Williams, $34,045.— 
Repairing Clinton St, with Medina blocks, with concrete 
foundation and the fillings of the German Rock Asphalt 
& Cement Co.: C, E. Williams, $46,774; P. B. McNaughton, 
$48.90; A, M. Holloway, $49,900,—Repaving Washington 
St. with Medina sandstone: A. M. Holloway, $22,100; C. E. 
Williams, $22,935; P. R. McNaughton, $22,999.—Paving 
Hertel Ave.: P. B. McNaughton, $14,081.60; A. M. Hollo- 
way, $15,000; C. E, Williams, $15,150.—Paving So. Division 
St. and Delaware Ave, with Barber's Trinidad asphalt 
vavement: Barber Asphalt Paving Co., $8,044, $45,532.40, 

Knoxville, Tenn,—Better pavements are desired, the 
business being too heavy for the macadam. It is pro- 
posed to have the principal business streets paved with 
Belgian blocks. 

Terre Haute, Ind,.—The court has granted a restrain- 
ing order against the Wabash Ave. improvement, and has 
appointed a hearing for March 11. All bids received in 
answer to advertisements (in our columns) were returned 
unopened. 

St, Paul, Minn.—Contracts have been awarded by 
the Board of Public Works as follows: Paving Marshall 
Ave, with pine blocks, James Forrestal, $29,350; paving 
Bates Ave. with cedar blocks, Claffey & Lee, $19,591; 
paving Mackubin St, with pine blocks, Louis E. Ship- 
ley, $17,000; sewering Hoffman Ave. and Clermont St., 
George J. Symonds, $8,075. 

San Francisco, Cal.—Contracts have been awarded 
as follows: To B. McMahon & Sons, piling and capping 
the intersection of Bryant and Spear Sts., piles, $21.50 
each; capping and planking, $26.50 per M. To E. Malley, 
regrading, ete., Erie St.; macadamizing, 4 cts.; curb- 
ing, $1; sidewalks, 15 cts. To John Hughes, constructing 
brick and pipe sewer in the crossing of Utah and Sonoma 
Sts.; brick sewer, $5.40; pipe sewer, $1.80; covers, $1.47; 
manhole, $30. To Gaitland & Donovan, constructing 
ironstone pipe sewer in Green St.: sewer, $1.70; manhole, 
$30. To Thomas Byrne, constructing ironstone pipe sewer 
in Devisadero St.: sewer, $1 63; manhole, $26. 

Fort Scott, Kan.—Contracts have been awarded by 


the City Council as follows: Grading First St., A. J. 
Campbell, 27 cts. per cu. yd.; macadamizing Main St., 
Jno. Farnsworth, $1.65 per cu. yd. For macadamizing 
First St.; George Patterson, $1.06. The average price 
for macadamizing has been $1.15 to $1.25, This is for 
stone broken to 2 and 3 ins. 

Baltimore, Md.—The Council has adopted a resolution 
requesting Mr. Smyrk, the City Commissioner, to furnish 
information as to the cost per square yard and the rela- 
tive merits of the Hodgen block and other improved 
Pavements as compared with Belgian blocks. 

Augusta, Ga.—Washington St, is to be macadamized 
at a cost of about $10,000, 

Kansas City, Mo.—The City Engineer has awarded 
contracts as follows: Grading Brooklyn Ave. W. Hick- 
man, 14 cts. for excavation. Grading Central Ave.,G. K. 
White: earth excavation, 16 cts.; rock excavation, 40 cts.: 
pipe, 35cts. Grading North alley: John Casey, earth ex- 
cavation, 15 cts.; rock excavation, 75 cts. Grading 
Summit ‘St. 12th to 18th Sts: earth embankment 
9% cts., Smith & Bradbury. Grading Springfield Ave. 
James Armstrong: embankment, 16% cts.; rubble ma- 
sonry, $6 percu. yd.; 18-in. pipe, 60 cts.; 15-in. pipe, 40 cts. 
Grading Springfield Ave,, Charles McBride: embank- 
ment, 14cts.; rock excavation, 20 cts.; 18-in. pipe, 55 cts.: 
21-in. pipe, 90 cts. Grading Lexington Ave, P. W. Mc- 
Farland: excavation, 1134 cts.; 15-in. pipe, 45 cts. 


Reservoir.—Director WaGner, of the Department of 
Public Works, Philadelphia, Pa.. has awarded to Fil- 
bert & Porter, at $1.524¢ per sq. yd., the contract for lin- 
ing with concrete the Western section of the East Park 
reservoir. This is the last and largest of the tbree, its 
area being 208,475 eq. yds. The work is to be completed 
by Nov.15. It was estimated that the cost of lining the 
section would amount to $400,000, but the bid of Filber* 
& Porter is $39,000 below that figure. The other bidders 
were: R. A. Malone & Son, $1.53 per sq. yd., to complete 
the work by December 1; and W. H. H. Achuff, $1.97 per 
sq. yd.,to be completed by Jan.1. B.;F. Shelmire re- 
ceived the contract for the brick pavement at $1.82 per 
sq. yd. and the Vuleanite Paving Co. the contract for 
asphalt walks, $2 per sy. yd., at the Lehigh reservoir. 

Ditch Excavation.—The Grant Township Drainage Dis- 
trict Commissioners, Vermillion Co., Tl)., opened the fol- 
lowing bids for 929 rods of open ditch on Jan. 29: GroraE 
MCALLISTER, $2,399; Wricut & WALLACE, $2,440. The 
contract was awarded to GEORGE MCALLISTER. It 
amounted to a fraction over 9 cts. per cu. yd. 


Rope.—The following proposals for Manila rope have 
been received by the Docks Commissioners, New York 
City : J. 8. Barron & Co., 14.49 cts. per lb.; Alexander Pol- 
ock, 14% cts.; Patterson Bros., 15 cta.; H. A. Rogers 
15 cts.; Wm. Wall’s Sons, 15 cts. (less 14% per cent. for 
cash); J. F. Baxter, 154% cts. The contract was awarded 
to J. 8. Barron & Co. 


Cement.—The fol owing proposals for 500bis. of Port- 
jand cement have been received by the Docks Commis- 
sioners, New York City: James Brand, $2.35 per bl.; E. 
W. Fisher, $2.45; Empire Warehouse Co., $2.45; A. C. 
Babson, $2.57; Eckmeyer & Co., $2.75. The contract was 
awarded to J, Brand. 


Light Station.—The following proposals for the light 
station at the breakwater at Stonington, Conn., were 
opened Feb. 21 by Major D. P. Heap, U. 8, Lighthouse 
Engineer, Tomkinsville, N.Y.: T. H. Brooks & Co., Cleve- 
land, O., $2,828; Springfield Iron Works, Springfield, 
Mass., $3,390; Allentown Rolling Mills, Allentown, Pa., 
$2,495; Builders’ Iron Foundry, Providence, R. I., $2,500; 
Detrick & Harvey, Baltimore, Md., $3,722.75; Cheney & 
Hewlett, New York, $4,992.60; Jonson Foundry & Ma- 
chine Co., New York, $6,987.50. 


Broken Stone.—At Montreal the city pays $12 per 
toise for stone from the city quarry, though last year the 
price was only $9.35. The city also pays $5 per toise for 
breaking the stone, while the Harbor Commissioners pay 
only $4. There is considerable dissatisfaction with the 
contract system, and Mr. St. GEorGE, the City Surveyor, 
isin favor of the city working its own quarry and being 
thus free of contractors altogether, 


Dock Work.—At Buffalo, N. Y., the contracts for the 
docks and trestle of the Central Dock & Terminal Co. 
have been awarded to W. F. Wentz, of Moreland, N. Y. 
The work will cost about $300,000 and is for handling 
Reading and other shipments of coal. Work will begin 
as soon as the weather permits and is to be finished in one 
year. 

At New York the Board of Dock Commissioners have 
awarded the contract for repairing the crib bulkhead at 
the foot of Fast 53d St. to B. J. Cronin, whose bid 
amounted to $2,440, 


Dredging.—New York, N. Y.—The following bids for 
removing broken rock from Flood Rock, Hell Gate, were 
opened Feb, 14 by Lieut. Col. G. L. GILLespie, U. 8S. En- 
gineer Office, New York: Atlantic Dredging Co., New 
York, $2.25 per gross ton for $100,000 worth of work,or 
$2.19 for $225,000 worth; Morris & Cummings Dredging 
Co., New York, $2.95 per gross ton for $225,000 worth of 
work. 

Charleston, S, C.—The following proposals for dredg- 
ing 400,000 cu, yds. between the jetties were opened Feb. 


16, by Capt. Freperic V. Annor, U.S, Engineer Office 
Charleston, 8. C.: B. C. Howell, Atlantic Highlands, x3. 
17% cts, per cu. yd., $69,000; M. F, Brainard, New York. 
23yy cts,, $94,800; Morris & Cummings Dredging Co.. Now 
York. 35 cts., $140,000; Anson M. Bangs, Fayetteville, y_ 
Y,, 40 cts,, $160,000; W. F. M. Cauley, Savannah, Ga.. 43 
cts,, $172,000. The lowest bid was recommended for accept- 
ance. 

Brooklyn, N. J.—The following proposals for dredy. 
ing in the Wallabout canal and basin have been received 
by Joun P, Apams, Commissioner of City Works: W. 1 
Beard, work complete, $7,500; additional dredging, 24. 
cts, per cu. yd. Henry E, DuBois, work complete, $6,975: 
additional dredging, 23 cts. per cu. yd. 


PROPOSALS OPEN. 

Water- Works.—Plans and [specifications on file, ¢ 
W. GLEAVES, Mayor, Wytheville, Va. 

Grading.—In New Utrecht. Plans and specifications 
on file. C, FURGUESON, Jr., 26 Court St., Brooklyn, N. y. 
March 11. 

Granite Blocks.—Furnishing 8,000 iin. ft. of granite 
curbing, and 9,000 sq. yds. of granite paving blocks: size 
of blocks 8 to 12 ins. long. 3% to 4% ins. wide, 7 to &1¢ ins, 
deep. RICHARD SHEA, Chairman of Highway Committee, 
Holyoke, Mass. March 12, 

Bridge.— Substructure and superstructure of swing 
bridge over the Chemung canal at Watkins, N. y: 
50 cu. yds, excavation; 100 cu. yds. embankment; 150 cu. 
yds. masonry in abutments and pier, including coping: 
17,900 ft. B. M. white oak per M.: 4,500 lin, ft. piles de- 
livered; 4,000 lin, ft. piles driven; 1,000 Ibs. wrought- 
iron; 100 Ibs. cast-iron; 100 lbs, spikes and nails; remoy- 
ing old superstructure; removing and replacing iron 
railing; removing piles and timber work of old bridge: 
erecting temporary bridge and removing same. JAamrs 
SHANAHAN, Superintendent of Public Works, Albany, 
N. Y. March 13. 

Sewers and Paving.—THE BOARD OF PuBLIc Iy- 
PROVEMENTS, St Louis, Mo. March 14 and 18. 

Pier Work.—Dumping board at foot of 38th St., East 
river. THe Docks COMMISSIONERS, Pier A, North river, 
New York City. March 15. 

Gas Well.—Depth not .to exceed 1,600 ft. J. W. Hay- 
NAS, Secretary, Windsor Natural Gas, Oi] & Minera! 
Water Co., Windsor, Ont.,Canada. March 18. 

Sewers.—Pipe, 900 ft. of 15-in., 7,800 ft, of 12-in., 1,200 ft. 
of 8-in,, 800 ft. of 6-in.; 90 ft. of 12 x 8-in. branches: 
2,250 ft. of 12 x 6-in. branches; 20 15-in. bends; 100 ft. of 
8-in. curved pipe; 500 6-in. short bevel connections: 
2,000 ft. of 8in. invert blocks; 70 catch-basin flag stones 
5 ft. x 5 ft. x 4 ins.; 80 pieces trap stones, 29 ins. x 10 ins. 
x 2 ins.; 40 sets of side catch-basin stones, 2 sets plain 
eatch basin stones. JoHN}A.'COLEMAN, Commissioner ot 
Public Works, Providence, R. I. March 20. 

Pipe, Ete.—Pipe, fittings, ‘etc., for water supply sys- 
tem at Boise barracks, Boise City, Idaho, J. G.C. Ler, 
Chief Quartermaster, U. 8. A., Vancouver barracks, 
Wash. Ty. March 21, 

Granite.—Granite stones for bulkhead or river wall. 
THE Docks COMMISSIONERS, Pier A, North river, New 
York City. March 22. 

Railway.—Grading, masonry and bridging of 8 miles 
of line, connecting the Richmond, Fredericksburg & Po- 
tcmac and Richmond & Petersburg railways; including 
a high bridge across the rapids of the James river, the 
masonry and iron work of which will be let separately. 
E. T. D. Myers, General Superintendent, Byrd St. sta- 
tion, Richmond, Va. March 25. 

Jail.—Dennis LEARY, Secretary, Jail Commissioners, 
Knoxville, Tenn. March 25. 

Dredging.—In Corsica creek, Md.; Fairlee creek, Md., 
and Broad creek, Del. W. 8S. Smitu, U. 8, Engineer 
Office, Wilmington, Del. March 27. 

Dry Dock.—At Kingston, Ont. Plans and specifica- 
tions on file. A. GoBEIL, Secretary, Department of Pub- 
lic Works, Ottawa, Ont., Canada. March 28. 


MANUFACTURING & TECHNICAL. 
The Keuffel & Esser Co. has been organized to carry, 
on the business of Messrs. Keuffel & Esser, Fulton St. 
New York; dealers in all kinds of engineers’, architects’ 
and draughtemens’ instruments and materials. 


Filters. —The National Water Purifying Co.,of New 
York, reports numerous orders from the American 
Water-Works & Guarantee Co. for filters for water-works 
being built by the latter company. ; 


The Standard Car Coupler & Buffer Co. has been vr 
ganized at East St. Louis, Ill., by J. O’GRaDy, L. B. Kro- 
LER, and I. C. HUBBELL, Capital stock, $750,000. 


The American Street Lighting Co. has been organized 
at Chicago, I1l., by L. O. GILLiLanD, E. W. Cook, and 
H. KEELER, Capital stock, $300,000. 

Machine Tools.—Manning, Maxwell & Moore, of New 
York, have an order for 214 21-in, lathes for the Westing- 
house Air Brake Co., of Pittsburg. 


The Bethlehem Iron Co., of Bethlehem, Pa., bas voted 
to increase its capital stock from $2,000,000 to $3,000,000. 


Shops and Transfer Table.—Adams & Schneider, of 
Chattanooga, Tenn., have the contract for shops and & 
transfer. table. at Birmingham, Ala., for the Alabaws 
Great Scz2u2en Ry. The contract price is $20,000. 
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Gas Well.—The Wheeling Natural Gas Co., of Wheel- 
ing, W. Va., bas purchased 1,000 acres of land and will 
sink a well very soon. 

Dump Cars.—The special feature of the new dump 
car brought out by C. W. Raymond & Co., of Dayton, O., 
is the dumping attachment. The greater part of the 
weight of the load being on the dumping side of the 
trunnions, the touch of a lever causes the body of the 
car to tip, and when the load is discharged the dead 
weight of the body is on the other side of the trunnions, 
causing it to return to its normal position, locking itself 
in that position and automatically fastening the end 
door. End and side dump cars are made. 


Cars.—J. G. Brill & Co,, of Philade!phia, Pa., have the 
contract for the cable cars for the Olive St. line of the 
Missouri Ry, Co., at St. Louis, Mo. 

The Barney & Smith Mfg. Co. hasan order for 3 parlor 
6 passenger and 4 baggage cars for the Eastern Minne- 
sota,and another for 4 passenger and 2 baggage cars for 
the Chicago, St. Paul & Kansas. 

The Terre Haute Car Works, of Terre Haute, Ind., are 
turning out 8 cars a day for an order of 250 for the Cleve- 
land, Columbus, Cincinnati & Indianapolis. 

The Indianapolis Car Works, of Indianapolis, Ind., 
have recently completed a large order for the Chicago, 
Burlington & Quincy. 


The San Antonio & Aransas Pass Ry. Co. has ordered - 


500 stock cars. 

Railway Material.—The Oliver Coal Co., ot Oliver 
Springs, Tenn., wants a hoisting engine, drum and cable 
for operating cars in anew tunnel. Address Jos. R1cu- 
aRbs, General Manager. 

The Hamilton Railway & Lumber Co., of Hamilton, 
N. ©., will build a lumber line about 8 miles long. 

Pierce & Torrey, of Orlando, Fla., want rolling stock 
for a railway now under construction, 

The Natchez Street Railway Co., of Natchez, Miss., 
wants proposals for the construction and equipment of 
its line; 2 miles long. 


The Chicago Architectural Iron Works Co. has 
been incorporated at Chicago, Ill., by H. H. MEISELBAR, 
M. SALoMon and E. J. WALSH. Capital stock, $26,000. 


Machinery.—Pierce & Thomas, of New York, have re- 
ceutly received an order from the Edison Electric Co., 
for a 150 H. P. mill for concentrating iron ore, to work 
with the company’s electric concentrator, the first large 
plant erected in this county; also an order fora cement 
mill with a 300 H. P. Corliss engine and 3 boilers, etc., and 
a other for a250 H. P. double compound condensing Cor- 
liss engine. The firm has also an order for an electrio 
light plant of 100 H. P. at Bogota, U. 8. Colombia, 


Drop Forgings of iron and steel, for all classes of work 
are made by J. H. Williams & Co., of Brooklyn, N. Y. 


The Decatur Iron Bridge & Construction Co.’s 
works, which were sold at auction recently, were bought 
in by T. M. ScruG@s, Secretary of the Mineral Land Co., 
for the Exchange and First National Banks, for $23,000. 


Street Railway Motors.—The Knoxville Improved 
Street Car Co., of Knoxville, Tenn., has leased to IRA C. 
C. RINEHART, of Chicago, Ill., the right to manufacture 
and introduce the motor invented by Mr. H. K. Sams, 
president of the Knoxville company. 

The Roberts Motor Co. has been organized at Baltimore, 
Md., by THos. RoBERTs and others, with a capital stock 
of $340,000, to manufacture improvements in street rail- 
way locomotives, 


Flagging.—Prices of sidewalk flagging are wanted by 
JosEPH MARZYCK, of Jacksonville, Fla. 


Portable Buildings.—The Ducker Portable House Co., 
of New York, has issued an illustrated pamphlet describ- 
ing the different uses to which its portable buildings can 
be put for camps, summer cottages, bath and boat houses, 
etc. Illustrations are given of a portable hospital at the 
Wellington Barracks, London, England: it is 18 x 34 ft., 
weighs 3,900 Ibs. and cost $3,000. These buildings are of 
wood, covered with indurated fibre, are made in sections, 
and are put together without any nails or screws. For 
transportation the sections are folded together. These 


houses are said to have been used in Europe and the Brit- 
ish colonies. 


Rock Breakers.—The Gates Iron Works, Chicago, have 
just furnished for Messrs. Carnegie, Phipps & Co. one of 
their No. 8 rock breakers. This machine is the largest 
rock and ore breaker ever built, weighs 45 tons, and will 
break any kind of rock at the rate of from 2 to 3 tons 
per minute, The breaker will be used at the Edgar 
Thompson steel works, for breaking flux for the fur- 
naces. The Cambria Iron Co., of Johnstown, Pa., and the 
Birmingham Mining & Milling Co., of Birmingham, Ala., 
are also using breakers for the same purpose. The Gates 
No, 8 breaker will receive a stone 18 x 45 ins, in size, hav- 
ing three receiving openings of those dimensions ; 2,500 
tons of flux have been broken by this machine in 10 
hours’ work, The firm have recently sent several of their 
rock and ore breakers to the Argentine Republic for use 
in the mines. They have also shipped others to New 
Zealand, France, England, and Australia, some for mining 
work, others for railway and street work. 


Locomotives. —The Brooks Locomotive Works, of 


Dunkirk, N. Y., have delivered 2 freight engines to the 
Cincinnati, Wabash & Michigan 

The Schenectady Locomotive Works, of Schenectady 
N. Y., are building 6 passenger engines for the New York 
Central & Hudson River.——The engines being built for 
the Cleveland, Columbus, Cincinnati & Indianapolis are 
to haul the heavy passenger trains on the Columbus & 
Cincinnati division. Cylinders, 18 x 24 ins. ; drivers, 5 ft 
diameter; boilers, 54 ins. diameter; weight, 98,000 ibs 
with 63,000 Ibs. on the drivers ; the tender contains 30,000 
galls. of waterand weighs 63,000 lbs. 

The Rogers Locomotive Works, of Paterson, N. J., 
have delivered 2 engines to the Louisville & Nashville 
Cylinders, 21 x 24 ins. 

The Baldwin Locomotive Works, of Philadelphia, Pa., 
have completed 2switch engines for the Lehigh Valley 

The Pittsburg Locomotive Co,, of Pittsburg, Pa., 
will enlarge its works and increase the capacity to 250 or 
300 engines a year; % engines were built and 14 rebuilt 
during 1888. They have finished 3 engines for the Van- 
dalia line. 

The Louisville & Nashville will build 4 passenger en- 
gines at its shops. 

The New York Central & Hudson River has put & new 
engines on the Rochester division. 


Wire Rope.—Mr. J. F. Bearp, of Nuevo Leon, Mex- 
ico, wants 700 or 800 ft. of \%-in. wire rope ; galvanized 
preferred. 


Oil Wells.— T. H. W. James, of Charlotte, Tenn., will 
have wells drilled near Dickson to search for o11.——The 
Kentucky Oil Co., of Somerset, Ky., will soon commence 
drilling for oil and gas 

Concrete Buildings.—The great hotels—the Ponce de 
Leon, the Alcazar, and the Cordova—at St. Augustine, 
Fila.,are built of monolithic concrete, composed of a mix- 
ture of broken shells (“coquina”’) and Portland cement, in 
the proportion of 6 parts of shell to 1 of cement, the walls 
being carried up in courses 6 ins. thick, so that there are 
practically no joints in the whole structure. It is not 
exact to say these hotels were built: they were cast. 
Over 50,000 barrels of Portland cement were used in the 
construction of the Ponce de Leon alone, and this 
cement was supplied by Baetjer & Meyerstein, uf New 
York City, importers of the Hanover Portland cement. 
The same firm has supplied altogether over 100,000 barrels 
of its cement for these hotels, concrete buildings, and 
the various artificial stone structures at St. Augustine, 
Fia. 


BRIDCES AND CANALS. 


Calumet River.—The survey of the Calumet river, 
Illinois, has been completed and the work of widening 
and deepening the channel from the mouth of the river 
to Calumet lake will shortly be under way. District 
Attorney EwInG, acting under orders from Washington, 
has for over three years been engaged in perfecting the 
survey, examining riparian titles, and obtaining deeds. 
Congress made two appropriations for the work, the first 
in 1884 and another in 1886, The title to a vast amount 
of territory has been deeded to the Government, The 
course of the river, which is at present crooked, will be 
straightened, the channel widened to 300 ft., and given a 
uniform depth, 


Baltimore Harbor.—The Harbor Board of Baltimore, 
Ma., has issued its report for the year ending Dec. 31, 
1888, The appropriations aggregated $79,786.77, and $87,- 
288.50 is asked fur work during the present year. Details 
are given of the various works carried out. The report 
of the engineer, Mr. N. H. Hutton, gives the cost 
of the various works witha list of bids received for 
dredging, etc. Contracts for dredging were let in June 
to L. J. Fobes at 14, 15, and 19 cts. per cu. yd, for different 
localities ; the gross cost of dredging, including supervi- 
sion, Office expenses, use of tug, surveys, etc., was 21.77 
cts. per cu. yd. A contract for new wall in city dock 
was also let in June to Ross & Sanford: $400 per 100 ft. 
for excavating, grading, paving, etc.; $3.50 and $6.50 for 
yellow pine and oak piles driven and cut off; $25 per 
M. for timber, 3% cts. per Ib. for iron, $6 per wu. yd. for 
masonry, $2.50 lin. ft. for coping. 


Viaducts.—Argentine, Kan.— The engineers of the 
Kansas City Bridge & Iron Co. have been making a sur- 
vey for the proposed viaduct crossing the Santa Fé 
tracks near the depot. The bridge company will prepare 
plans and specifications for the viaduct and submit them 
tothe railway officials for consideration. The company 
will no doubt construct the viaduct this summer. 

Chicayo, Ilt,—Corporation Counsel Green has drawn 
up contracts between the city and the Milwaukee & St. 
Paul Railway defining the liabilities of each in regard to 
the Ashland Ave. viaducts, The city has agreed to raise 
the houses fronting on the raised section to the street 
level. 

Kansas City, Mo.—The Wrought Iron Bridge Co., 
through Mr. J. W. Hoover, its agent, has made a propo- 
sition for a new contract for the construction of the 
superstructure of the 4th St. viaduct under the new plans 
made necessary to meet the requirements of the Hanni- 
bal & St. Joseph and the Missouri Pacific railway com- 
panies, The changes in said construction provided for in 
this contract will increase the cost of the viaduct about 
$13,678.82. The original contract amount was $22,500. 





Toronto, Ont.-The Hamilton Bridge & Tool Co. has 
nearly completed the construction of the steel viaduct 
over the Don at North Toronto, for the Canadian Pacific 
Railway. It is about 1,200 ft. long. There are 17 plate 
girder spans of 30 ft, each, 12 spans of 45 ft. each, and one 
lattice girder 100 ft. long. The height from the water is 
about 75 ft., and the bents start from piers of masonry 
4 ft. square. It isa deck structure, 10 ft. wide. The totai 
weight is 1,514,58 Ibs. The work will be completed about 
the middle of March. 


Bridge Notes.— Lewiston, N. ¥,—It is reported that 


the Canadian Pacific Ry. Co. will build a bridge across the 
Niagara river. 
Verona, Pa.—The Verona Bridge Co. bas been incor- 


porated by H. Bere, D. F. McIntosn, J, H. Moore and 
others, to build a bridge across the Allegheny river. Cap- 
ital stock, $100,000, 

Philadelphia, Pa,—The Council has passed the bill to 
authorize the construction of the Mth St. bridge, It 
provides that the st: ucture be a plate girder deck bridge 
70 ft. wide; three spans 76 ft. 2 ins. each, and one span 
37 ft. over the Junction Ry. ; the substructure to be made 
of tron plate girders and floor beams of sufficient strength 
to carry iron buckled plates and two tracks for a horse 
railroad, with stone block and asphalt pavement, the 
present bridge to be built with plank flooring between 
curbs and the railing to be of iron. It provides further 
that all the cost over $40,000 shall be paid by the Pennsy|!- 
vania Railroad Co. The cost will be about $100,000. 


Pittsburg, Pa.—Contracts have been let for the con- 
struction of the connecting railway bridge across the 
Ohio river at Brunot’s Island, below this city. It will 
connect the lines of the Pittsburg, Cincinnati & St. Louis 


and the Pittsburg, Fort Wayne & Chicago roads. The 
structure will be a mile long, will take a year to build, 
and will cost $600,000. It will consist of 13 deck spans, 2 
channel spans, 3spans crossing other tracks, and 1 fron vi- 
aduct 700 ft. long. 


Harrisburg, Pa.—A bridge over the Susquehanna 
river is projected. 

Baltimore, Md .—A new bridge will be built at Light 
St. For particulars address Mr. A. E. Smyrx, City Com- 


missioner. 

Wheeling, W. Va.—The Main St. bridge, built by the 
Wrought-Iron Bridge Co., of Canton, O., bas been ac- 
cepted by the city. The lith St. bridge has been reported 
to be in a dangerous condition 

Elkton, Tenn.—The contract for an iron bridge has 


been let to the King Iron Bridge & Mfg. Co., of Cleve 
land, O., at $7,000. 
Chattanooga, Tenn, — The Chattanooga Land, Coal. 


Iron & Ry. Co. will build an iron bridge across the Ten- 
nessee, 

Florence, Ala.—The contract for the railway bridge 
across the Tennessee has been awarde!l to McDonald, 
Shea & Co., of Knoxville, Tenn. 

St. Louis, Mo,—The plans for the 2lst St. bridge over 
the railway tracks have been approved, The structure 
will be about 1,500 ft. long, including approaches, each of 
which will be 200 ft. in length, and built of stone. The 
total width of the bridge will be 0 ft., the roadway 32 ft., 
and the footways each & ft. Thesuperstructure will con- 
sist of a number of short iron spans, with three spans 
over the tracks, The estimated cost of the structure, 
exclusive of land for the approaches, will be $175,000. 
The street wiil be widened to about 100 ft. fr the ap- 
proaches. 

Kansas City, Mo.—The bill for a bridge at Bonner 
Springs has passed both houses of the Legislature. 

The Baltimore & Ohio will replace the wooden 
bridges on its Wheeling division with iron ones during 
the summer. 

The Pennsylvania wiil rebuild all its. short span 
bridges with brick or stone arches, 


Stone Arch Bridge.—The following proposals for 
building a stone arch bridge at Roger Williams park have 
heen received at Providence, R. L.: F. E. Shaw: 272 spruce 
piles at $4.50; 10,560 ft. B. M. of spruce lumber at 3%); 
$18,400 for balance of work ; total, $19,940.80. New Hamp 
shire granite.——Kenneth McKay: $9 for piles, $35 for 
lumber, $18,876.30 for balance, $21,693.90 total. Westerly 
granite.—John T. Tank: $8 for piles, $35 for lumber, 
$20,700 for balance, $23,245.00 total.——D. H. Cram: $8.90 
for piles, $45 for lumber, $21,010 for balance, $23,906 total. 
—-Ingerson, Nash & Snow: $7.50 for piles, $40 for ium- 
ber ; $23,580 for balance, with Monson granite; $23,026 
with Oneco granite; $22,608 with Oakland granite: 
totals, $26,042.40, $25,488.40, $25,070.40. All the bids were 
rejected. 


Canadian Canals.—Mr. THomas Monro, of St. Catha- 
rine’s, Ont., is at Coteau Landing. Que., engaged in pre- 
paring a report advising the Government on the question 
of the location of the enlarged canal between Lake St. 
Francis and Lake St. Louis. Some persons think it will 
be better to enlarge the existing Beauharnois canal, 
whi.e others think an entirely new canai should be built 
on the north shore of the 8t. Lawrence. Mr. Monro has 
had charge of the construction of the new part of the 
Welland canal during the past 18 years; this work is now 
completed toa 1+ft. depth, and when this is established 
between Lake Erie and Montreal, it is hoped that the Ce, 
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nadian canals will get their share of the carrying trade 
of the West. 


ELECTRICAL. 


lectric Power and Light.—Mr. FRANK F. Downes, 
of Chicago, representing the Sprague Electric Railway & 
Motor Co.,, is seeking to form a company at Denver, Col., 
to purchase a site near the center of the manufacturing 
district of the city ‘and construct a five or six story 
building, 0 by 125 ft. It is planned to place in the base- 
ment of this structure a steam power of about 700 H. P.., 
an electric power and light dynamo plant, and to fill the 
rest of the building with manufacturing industries, the 
machinery of which would be driven by electric motors. 
It is planned, in addition to the operation of these fac- 
tories,to supply power to'any manufactory within a radius 
of 1% wiles. It is also designed to furnish electric light 
power for incandescent systems. The cost of the build- 
ing and plant would reach $250,000. 


Electric Light.Windsor Locks, Conn,—The Wind- 
sor Locks Electric Lighting Co. is receiving propositions 
for putting in a plant, 

Dansville, N. ¥.—The contract for the lighting of the 
village by electricity has teen signed by the board of 
trustees, the amount being $1,962. The superintendent has 
a force of men now at work setting the poles, Within two 
or three weeks a 45-arc light dynamo will be placed in the 
works, and the lights will be in operation by April. 

Burlington, N. J,—The contract for lighting the 
streets by electricity has been signed. 

Bowling Green, 0.—The City Council will advertise 
for bids for electric lighting. 

Louteville, Ky.—The Louisville Gas Co. proposes to 
issue $250,000 bonds for a plant for electric light and 
power. 

Nashville, Tenn.—The Capital Electric Co. has been 
organized to put in a Thomson-Houston plant; there 
will be 100 to 300 lights for a term of 3 to 5 years. 
ADOLPH DAHLGREN, T. A. ATCHISON, and J. H. AMBROSE 
are interested. 

Goldsboro, N. C.—An electric light plant is to be put 
in by O. H. Foster, of Raleigh. 

La Grange, Ga,—The La Grange Cotton Mill Co. is 
interested in an electric light project. For particulars 
address J. D. EDMONDSON, 

Thomasville, Ga.—A franchise has been granted to an 
electric light company organized by J. W. Rerp, of 
Thomasville, and New York parties. ‘A Thomson-Hous- 
ton plant will be put in. 

Savannah, Ga,.—The Ogiethorpe Electric Co, has been 
organized by H. C. Houston, J. R. Youne, J. P. Wrr- 
LIAMS and others, 

New Decatur, Ala.—The city council is proposing to 
put in an electric light plant. 

Detroit, Mich.—The city has decided to put in a large 
electric light plant of its own, at a cost of about $400,000. 

Bloomington, IU.—The Bloomington Electric Light 
Co. will put in a Thomson- Houston plant. 

Searcy, Ark,.— For particulars as to the projected 
electric light system, address M. G. PETTy. 

San Marcos, Tex.—The city intends to put in an 
electric light plant. For particulars address Mr. H. 
HARDY, mayor. 

Bogota, U, 8. Colombia.—The new Bogota Electric 
Light Co., of New York, is reported to be backed by 
Perez Triona & Co., of 16 Beaver St., New York. 


WATER AND MUNICIPAL. 


Irrigation.—Kansas.—The Sherlock Irrigating Ditch 
Co. has been organized by N, F. Weeks, J. W. GREGORY, 
and J, HorrMan, of Garden City; and W. DrumMMonp, of 
Sherlock. 

Nebraska,—-At Gottenburg it has been voted to issue 
$5,000 in aid of a canal. 4 ae 

Colorado.—The canal and lands of the Del Norte Land 
& Canal Co. have been sold under foreclosure to 8. C. Dun- 
RAM, Of Hartford, Conn., for $100,000. A new company 
will be organized to operate this canal, which is said to 
be the largest in the State. 

Idaho.—It is proposed to build a canal to take water 
to irrigate several thousand acres of land in the Shoshone 
valley. 

Montana,— An irrigation company jwith ex-Gov. Hav- 
SER at its head, is building a canal in the north part of the 
State from Sun river, which will irrigate ‘about 3,000,000 
acres of land between the’Teton and Missouri rivers and 
Sun riverand Renton. The capital stock is $750,000. The 
company has expended over $200,000 and built about 200 
miles of ditch, and tapped Benton lake, at an expense of 
$40,000. Over 100 miles of small and large ditches have 
been constructed from Benton lake, upon which more 
than $100,000 has been expended during the past season. 

California.—At Traver, the Alta Irrigation District 
has voted to issue bonds for $75,000, The district com- 
prises a portion of Tulare and Fresno counties.——J. D. 
Hooker & Co., of Los Angeles, have the contract to fur- 
nish water pipe for the new irrigation mains of [the Pasa- 
dena, Lake Vineyard, Land & Water Co. 


Artesian Wells.—Warsaw, N. Y¥.—The town has 


voted for an appropriation of $300 for an artesian well. 
Ateany, N. ¥.—The public test of the new system of 
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gang wells will probably be commenced about March 15. 
Wytheville, Va,—The SouthwestiVirginia Enterprise 
Co. proposes to have artesian wells put down. 
Americus, Ga,—J.8. D. Shipp will let contracts for 
the sinking of a well. 


Barnwell, 8. C.—The well is down 800 ft. and still in 


quicksand ; it was expected that water would have been 
struck at a less depth. 

Charleston, S, C.—The new artesian well flows 600 
galls. per minute and is to be put down to a depth of 
2,000 ft. Mr. ZIMMERMAN Davis is Superintendent of 
Water-Works. 

What Cheer, Ia,—The well is said to have reached a 
depth of 1,200 ft. without securing a good flow of water‘ 
and the city has let a contract to put it down 400 ft, 
more, The well has shown three veins of coal under the 
city, 

Pueblo, Col,—The well north of the town is 1,500 ft. 
deep and water is expected to be met with very soon. 

Farmington, Wash, Ty.—The well at the Oregon Ry. 
& Navigation Co,’s shops has been completed. Water was 
struck ata depth of 80 ft, 

Ogden, Utah.—It is suggested that artesian wells may 
be utilized for furnishing water tor the city, It is feared 
that artesian water will prove so strongly mineralized 
that its use in its natural state will be impossible ; but the 
suggestion is made to turn the flow from one or more 
such wells into the city reservoir, where it can mix with 
mountain water and become palatable. 

Laredo, Tex.—The Laredo Improvement Co. will put 
down an artesian well. 

Panhandle City, Tex,—The Cook Well Co., of St. 
Louis, Mo., has a contract to put down a system of tube 
wells to supply water to the city and railway. The rail- 
way company put a well down 350 ft. without striking 
water. 

Deloraine, Ont.—The town well is down 650 ft., but is 
not yet finished. 


Gas Works.— Brooklyn, N.¥.—At present the Fulton 
Municipal Gas Co. supplies all the other companies with 
gas manufactured by its patent process, and the local 
companies simply let it flow through their mains. Some 
time ago a party of capitalists offered a new patent to 
the Fulton Company, but the price demanded, about 
$500,000, put an end to negotiations. Then the syndicate 
set to work to buy a controlling interest in the Citizens’ 
Gaslight Co., one of the locals supplied by the Fulton 
Company, and have succeeded in doing so. Work on the 
new plant will soon begin, 

Cartersville, Ga.—The Orient Electric Gas & Water 
Co., of Boston, Mass., is putting in gas works. There 
will be a holder 38 ft. by 12 ft., and 60 street lamps. 

Hyde Park, Itt,—Application has been made by 
Hawk & McCleary for the right to supply the village with 
oil and gas for heating and illuminating purposes. The 
firm proposes to supply gas for illuminating purposes at 
a rate of $1.20 per 1,000 ft., with a rebate of 20 cts., and 
for heating purposes at a price of 90 cts. per 1,000, with a 
rebate of 20 per cent. The company will put upa bond 
of $20,000, and will erect werks with a capacity of 250,000 
ft. a day. 

Fort Scott, Kan,—The following proposals have been 
received by the Council: Fort Scott Light & Fuel Co.: 
$1.50 per 1,000 cu. ft. of gas, for lighting, and $1 per 1,000 
ft. for fuel, and to furnish 125 lamps in the west and 
southwest part of the city at $18 perlamp. Fort Scott 
City Gas Co.: 256 lights (present number), or up to 300 or 
more street lamps, at $18 per lamp of 20c, p., and will ex- 
tend mains where wanted. 


Wilmington, Del.—The Chief Engineer of the Water 
Department, Mr. JosepH A. BonD, has issued his report 
for 1888. The periodical trouble with a plant growth in 
the water supply was experienced. At the Cool Spring 
pumping station a water-power plant. designed by Mr. A. 
FELDPAUCHE, of the P. W. & B. R. R,.was put in by Robert 
Wetherill & Co., of Chester, Pa,; it consists of a wheel 
2 ft. diameter and 14 ft. breast, geared to two 14 x 18 
duplex pumps. The pumpage for the year was 1,950.361,- 
847 galls. These 8,336 ft. of low-service and 1,687 ft. of 
high-service distribution pipe laid and 2 hydrants set. 
There are now 71.34 miles of pipe and (27 hydrants, 


Ottawa, Ont.—The Water-W orks Committee has issued 
its report for the year ending Oct. 31, 1888. The contract 
for a new set of pumps on the design furnished by Mr. 
JoHN KENNEDY was let to the Canadian Locomotive & 
Engine Co., of Kingston, Ont., for $35,000. The total 
pumpage for the year was 1,550,087 galls During the 
year there were 4.90 miles of pipe laid and 21 hydrants 
set. At the date of the report there were 63.642 miles of 
pipe, 526 stop valves, and 434 hydrants. Mr, ROBERT 
SuRTEES is Manager of the works. 


Water-W orks.—Connecticut,—Windsor Locks. The 
city has voted to exempt the water company from taxa- 
tion. Pipe-laying to the pond will be commenced at 
once, and water is to be supplied by Sept. 1.——Manches- 
ter. The contract with the new company was discussed 
at a town meeting on Monday, and was referred to a 
committee, which will report on March 12. Pipes are to 
be laid from a reservoir and there are to be 30 hydrants 
for a rental of $900 per annum for 20 years; additional 
hydrants at $30 each. 
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New York,—Long Island City. A bill is to be pre- 
sented to the Legislature to authorize the issue of bonds to 
pay for an additional water supply. The amount wij} 
probably be about $100,000.—Green Island. A tank is to 
be put in, to furnish a supply at night, so that the pumps 
can be stopped.——Tarrytown. The present supply from 
an artesian well is insufficient. The Pocantico Water 
Co., which supplies North Tarrytown, Hastings, and 
Dobbs Ferry, has offered to furnish a supply.— Brook. 
lyn. The aldermen are said to be trying to delay the 
work for the new water supply, none of the Water 
Committee having yet looked at the plans, although 
they adjourned a few weeks ago for this purpose. The 
inhabitants of Suffolk county are opposed to the scheme. 
——Rochester. Surveys are being made by Gro. w. 
RaFteR for the conduit line for Hemlock water, accord- 
ing to the recommendations of the experts —Buffalo. 
The water supply is said to be insufficient.—Clyde. 4 
consignment of water pipe has been received. 

Pennsylvania, — Pittsburg. An appropriation of 
$75,000 has been made for a distributing main from the 
Hiland reservoir to supply the district around Oakland. 
It would cost $200,000 to connect this reservoir with the 
city; this must be done soon, but not this year.—Punx.- 
sutawney. Some of the suburban citizens objected to 
paying water taxes when they did not get a water supply, 
and an election was held to decide whether the city 
should pay for water, the rental being $15 per hydrant 
for fire purposes. The vote was 313 in favor of a water 
supply and 101 against. 

Virginia,—Wytheville. Proposals are being invited 
for building the water-works. Plans and specifications 
can be obtained from Mr, C. W. GLEAVES, 

North Carolina,—Goldsboro. The Goldsboro Water 
Co. has been organized. Capital stock, $100,000. 

Loutisiana,—Shreveport. The city and some of the 
consumers have refused to pay the water rates on 
account of the condition of the water; the company will 
probably put in a filter plant. 

Tennessee.—Maryville. Mr. STEPHEN Post is Presi- 
dent of the new water company.——Tullahoma. The 
Nashville, Chattanooga & St. Louis Ry. Co. will establish 
a pumping station and will probably supply the town 
with water. 

Kentucky.—Russellville. Water-works are projected 
and the matter is being discussed by the Council.—— 
Owensboro. The Owensboro Water Co. has called for re- 
demption ail the outstanding first mortgage bonds of 
October, 1878. 

Ohio.—Cleveland. The Water-Works Board had a test 
made recently of the new pumping engines built by the 
Knowles Steam Pump Co. The specifications called for a 
capacity of 15,000,000 galls, per day, but the test showed a 
capacity of 16,000,000 galls.;$the water is raised 27 ft. The 
engines cost $79,000. 

Michigan,—Northville. Mr. MCWALKER, of Fenton, 
has made a proposition to put in water-works. The sup- 
ply would be obtained from wells, and there would be 34 
hydrants. Cost, from $21,500 to $25,000.——Monroe. The 
city has awarded [the water-works contract to W. 8. 
Parker & Co., of Pontiac. The city to pay $6,000 annual 
rental, or to buy the works for $120,000. The supply is to 
be taken froin Lake Erie and the works will be completed 
by September.——Mt. Clemens. A test of the new works 
has been made. 

Illinois.—Peoria, The Hegeman & Oliphant Filter Co., 
of New York, proposes to put ina plant for the water- 
works, and has a representativejin the city.——Lake View, 
There is considerable complaint over the quality of the 
water supply. 

Towa.—Council Bluffs. The water company is blamed 
for the foul condition of the water, as the reservoirs are 
said to be in adirty state, 

Minnesota.—Minneapolis, The contract made with 
the Addyston Pipe & Stee] Co, thas been cut down from 
$121,000 to $60,000. 

Kansas .—Argentine. A water company will make a 
proposition to supply the city with water for domestic 
and fire purposes.——Horton. The town has contracted 
to have water-works. 

Nebraska.—Republican City. A contract has been let 
for building water-works; work is to be commenced at 
once.——Aurora. The water-works are approaching 
completion. 

Wyoming.—Douglas. The city has decided to put ina 
system of water-works. A reservoir of 100,000 galls. ca- 
pacity will be built. 


Texas.—Caldwell, The Business Men's Exchange is 
agitating for the establishment of water-works, 

Colorado.—Holyoke, A water supply company has 
been organized.—Colorado Springs. Surveys are being 
made for the new water-works, 

Oregon.—Portland. The Water Committee has 8 of 
the 20 miles of new mains laid, and will have all laid by 
June, The new pump is working satisfactorily. 

Canada.—Brantford, Ont. |The city is inviting pro- 
posals for $185,000 of water-works debentures; they will 
be received until March 27. For particulars address Mr, 
JaMES WILKES, City Treasurer.——Victoria, B.C. The 
report of the Water Commiagioner, Mr. PETER SUMMER- 
FIELD, for 1888, shows that 110 services were added, mak- 
ing a total of 1,788, only 9 of which are metered; 3 new 
hydrants were set, 
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